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HE technical advice brought you by our engineers embodies the experience 
of highly trained organizations in all parts of the world in the solving of 


friction problems. 


This international experience is both technical and practical and is ac- 
quired in co-effort with the best international research endeavor. 


SKF service in America is linked to this international experience. Its 
tangible evidence is found in products marked “S36” and in the advice 


supplied you by our engineers. 
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Among these products now offered are: 


Single row deep groove ball bearings. Thrust bearings. Steel balls. 
Double row self-aligning ball bearings. Transmission equipment. 












































SANQANUAANMASYUUUUIYUUUUUOOLLEAARAAALAAAAAAA ADU A UAH eS 


TT 





ULPALLSCDTTU TTA ANETTA 


2) NTNU AALAND 


SEVENTY- SEVENTH YEAR 


WOU POU 


AAO 


l 





AUUUALAULAA LU 


| 





{HH} 





T 
il 


ia 


— 











HAUSVAN TUN LHCHTANT LAT 





THE WEEKLY JOURNAL OF PRACTICAL INFORMATION 


VOLUME CXXIV. 
NUMBER 19 








NEW YORK, MAY 7, 1921 














While three or four men are employed in emptying each car, the bulk of the 
work is done by the operator in the control house shown in the upper 


right-hand 


Tilting Grain Cars in All Directions 
to Empty Them 
By John Anson Ford 


| eee now on a considerable portion of 
the daily bread, repre- 
sented by the large quantities of grain 
that go from Baltimore, Md., to foreign 
ports, is going to be handled with greater 
dispatch and than ever before, 
because of the mechanical features which 
have incorporated in the Pennsyl- 
vania Railway’s Northern Central grain 
elevator in that city Among the out- 
standing features of this modern struc- 
ture are four giant electric grain-car un- 
loaders—the first machines of the sort 
ever built—grain bins with a capacity of 
5,000,000 bushels, an unloading pier 900 
feet long occupied by six belt conveyors 42 
inches wide, ingenious fire alarm and 
other safety apparatus. While the ele- 
vator is surpassed in bin capacity by a 
few others of the most recently construct- 
ed elevators, no other has so many novel 
and remarkable features. 

The most striking of the equipment fea- 
tures mentioned are the unloading appa- 
ratus, There are four of these giant ma- 
chines, each of which will take a grain 
ear in its grip, tilt it endwise and then 
sidewise and finally at an angle combin- 
ing both the endwise and sidewise tilt, 
until, in the space of five to eight minutes, 
the cur has been emptied. Formerly the 
best time that could be made in emptying 
4 car of grain—that is, with hand shovel- 
ers—wis 30 to 45 minutes. 

With the assistance of a barney or 
“pusher” the car to be emptied is shoved 
on to the track, of the unloader. Under 
the direction of a skilled operator, 
housed aloft in a windowed shelter, pow- 
erful clamps.rice from below the track 
level and en; 
4 vise-like 


world’s as 


economy 


been 
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degrees. 





Grain car tilted endwise at an angle of 45 degrees and sideways ahovt 2° 


The effect of four unloaders working at once is a 
bewildering one to the onlooker 











Two of the powerful clamps holding the grain car in place, one in the fore- 
ground and the other pressing against the lower right-hand corner of the car 
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mover comes into play at the sides. For 
the method hack out 
this door—an inside grain-tight barrier 

with axe or break it 
These doors now cost about 
an elevator handling several 
a day necessarily destroying a 
of This 
upparatus is provided with 
surface which 
nee 


merly has been to 


an otherwise out 
S11 each, and 
hundred cars 
is gool 


deal property new mechanical 


sharp prongs 


its inner 
grain 


on penetrate thi 


door securely gripped in 


this way, the door is pressed inward about 


6 inches without being broken his per 
mits the grain to be poured out as the 
car is tilted, The unloader will tilt 
the car up sidewise to an angle of 30 
degrees, and endwise to an angle of 45 


degrees. The elevator has a receiving ca 


pacity of 320 cars per day when all four 


of the unloaders are working multa 
neously 

The new Baltimore structure has the 
greatest grain storage capacity of any on 


the Atlantic coast Its belt conveyors, bin 
emptying apparatus and weighing appa 
rotus are so designed that 60,000 bushels 


an hour can be loaded into one hatehway 


of a vessel if desired, Fourteen belt con 
veyors carry the grain from the head 
house to the storage bins and drier 
The elevator heads, delivering the 
power by which the grain is carried 


the top of the elevator, novel « 


are ot 


struction, The motors are connected d 

rectly with helical cut herring-bone gears 

which effect the reduction in speed for 

the elevator pulleys with a loss 

two and one-half per cent I 

against a loss of 15 per cent if roy 

were used. The flywheel just outside 

housing of these gears is so « 

that it serves as a backstop, bei: pr 

vided with an automatic braking devi 

which prevents it reversing its action 

when the rising grain ter are f 
(Continued on page 375) 

Subscription pr $6.00 r 








fo 
002g 


SCIENTIFIC AMERICAN 


Published by Scientific American Publishing Co. 
Founded 1845 
Saturday, May 7, 1921 


233 Broadway, New York 


New York, 
Munn & Co 


' \ Mu r te Orson D. Munn, Treasurer 
Hoffmar ocr u at Broadway 
Ent vm | Othiee { Ne Y« N. ¥ as Second Class 
Trade M Re ered in the United States Patent 
‘ ( | cienti fic American Pubiishing Co 
i one ed Iilu ated article must not be 
luced n 


The Roger Bacon Manuscript 


ANUSCEIPTS from olden time turn up now 
I I I eldom 1 one of these bits 
i rf crevrne 1 = bee of more 
I ré rs ml re veneriu ttention than the 
© | tex] f world at large in Philadelphia on 
“itl iT 
rh u t ean safely be pronounced il product 
e ith centurs It consists of text and drawipgs, 
role it i ! a proportion which cannot fail 
expert eve The text is plainly a cipher 
f ‘vtre rt The manuscript is accompanied by a 
ot tie rom one owner to the next, of the 
‘ nteent) entur So much is certain The 
eps by means of which Mr. Wilfrid Voynich, the owner 
nd a overer, has itisfied himself that the manu 
| is fre we pen « Roger Bacon, the mun born 
AH) ven too soon, require no repetition here; we shall 
ent them in the Screntieic AMERICAN MONTHLY for 
| 
nuseript from Roger Bacon, pro 
! lusirate ought on its fuce to be of the utmost 
tne eT good deal of @ priori possibility 
t if it could be rend it would be found to give an 
ul ‘ seclel knowledge possessed by Bacon 
} } t ha bene j edi:ute death as a sorcerer for 
npart t sown generation, Professor William 
Rt. Nev | P delpl who has been working on 
‘ ruse { eral yeurs, has got far enough 
eon public record his conviction that this is pre- 
ivy what if is 
It ust be admitted that one’s first impulse on exam 
nin eviden is toward rejection. That impulse 
we belleve does injustice to the case. There can be no 
foul it if a scientist in almost any other field were 
state clusions with as little evidence, and this so 
enuous und of such doubtful applicability, he would be 
hooted off the stage and out of the pages of Who's Who 
Rut evidence of the sort that satisfies the mathemati- 
ian or the pli st is hardly attainable in dealing with 
document which has just turned up, and whose past 
story must pecessurily be a good deal of a blank. To 
thenticate it fully, we should have to establish by 
dent Joctiments each change of ownership 
ih which went from Bacon down, with the cir 
urmstunces of each transfer If its prior owners were 
here to testify it doubtful that we could do this; 
el nly with them dead for centuries we cannot do 
All we can hepe to do is to show a reasonable se 
guenee through which he manuscript could have 
d, so as to forestall the claim that it cannot be 
n Reacon or whatever the source claimed: and Mr. 
\ ch has dene this, and has been particularly sue 
| » al ! e possibility of the manuscript’s 
" nassed from Oxferd to Prag 
] n ition « ‘ her foo opens the door to doubt. 
i’ my Ne bala that this is se difficult and 
’ tain as | surely a task for numerous scholars 
\ en « doubts that the text will ever be 
‘ entirety with scientific accuracy. Never- 
ees he bas read in it at least two statements of fact 
which he was ignorant but which have subsequently 
eel ‘ t ] j it l ng no less obscure a thing 
than th te f I nnular eclipse of the thirteenth 
century Ax { ‘ hat the parts of the manu 
. on uch of mysticism and 
m = epuenant to modern science that it im 
, n ihle t man of Racon’s intel 
ould be more conservative than this in 


: tine the degree to which Bacon with all his abil- 
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ities, was really able to emancipate himself from the 


fundamentals of the 13th century in which he lived 


In an early issue we shall give an account of the 


manuscript, the difficulties of translation, the apparent 
We believe a 


be that the authenticity of the document as a Baconian 


nuture of the text, et fair statement to 


cipher, and the accuracy of the interpretation, may be 
supported without placing their proponents in an unten- 


uble position. More than this perhaps we shall never 


be able to say in any similar case, In any event, the 


thing is on a basis of respectability which makes it out 
of the question to classify it with the trivialities or the 


outright frauds; the very worst verdict we can bring 


in is the good old Seotch one of “not proved = 
Admiral Sims Vindicated 


book, “Naval 
which we would like to see 


before us a Lessons of 


War,” 


have 


the Great 


in the hands of every member of Congress 
and every citizen who takes an intelligent interest in 
the Navy. The book is a digest of the four months’ 
hearing held by a Senate committee to investigate the 


the Naval 
istration at Washington was guilty of inexcusable ineffi- 


charges made by Admiral Sims that Admin- 


ciency, delay, and lack of cooperation with our Allies 
Admiral 


the officers and men who 


during the first six months of the war. Sims 


made no such charges against 


fought the war, of whose splendid work he has always 


spoken in terms of fine appreciation. His charges were 


directed against Secretary Daniels and the clique of 


officers that he selected to carry out the policy of ap- 


parent indifference to the dire needs of the Allies which 


churacterized the first few months of his war admin- 


istration. 
The 


tenant 


which was written by Lieu- 
L.S.N.R.F., 


lies not 


vulue of this book, 


Burrett Kittredge, 1 formerly 


Sims’ 


Tracy 
London, merely in 


the 


on Admiral staff in 


its revealing how completely Senate Investigation 


served to vindicate the Admiral (we all expected that), 
but in its revelation of the crying need for a reorgan- 
ization of the Navy, more particularly in respect to giv- 
ing full authority to the technical advisers upon whom 
must necessarily depend. 


the civilian Secretary 


So far as Admiral Sims is concerned, the reader lays 


down this digest of the testimony with an increased ad 
miration for the ability and farsightedness with which 
he filled 
velous patience and tact with which he endured, for 
the sake of the Great Cause, the calculated neglect with 


his responsible position, and the truly mar- 


which Daniels and his immediate advisers treated their 
own chosen representative to the Allies. 

So far as the Secretary is concerned, the testimony, 
even of the officers whom he called in rebuttal, served 
to establish the truth of the Sims criticisms. It shows 
that from the very outbreak of war in 1914, the fear- 
less and patriotic among the officers of the Navy urged 


upon our pacifist Secretary the imperative necessity of 


preparing for war. One by one, these men, beginning 
with Admiral Fiske, were flouted and forced out of 


office, so that by the time the war broke, Daniels had 
gathered around him a staff of such definite color, that 
its principal member dared to say in the name of the 
people of the United States that we would as soon fight 
our Allies us the Germans! 

But this sort of thing was utterly foreign to the fine 
spirit shown by the Navy. As a sample of the attitude 
of the Navy as a whole, we quote the fact, as brought 
out in the evidence, that Admiral McKean, on July 20, 
1917, thre 
stirred up by our failure to cooperate earnestly with 


ere months after the war began, was so 


the Allies, that he considered it necessary to address a 


memorandum to the Secretary in which he wrote: 


“With 


conviction 


aun earnestness beyond expression, backed by a 
that the first, I that 
we meet this great world crisis by contributing our max- 


has endured from ask 
imum national effort in building, manning and fighting 
destroyers to drive enemy submarines from the sea. 

The question of types may rest for the moment while we 
make the Let it not 
be said by posterity that we, seeing our duty, hesitated 
1 that we failed to distinguish essential 
And this was one of scores of 
the Secretary by 


officers who could no longer keep silence. 


areat decision to do our utmost. 


until too late, 


from incidental effort.” 


communications addressed to 


such 


May 7, 1921 

Mr. Kittredge tell us that the officers who fought for 
sound organization, for naval preparedness, for the plae- 
ing of the primary emphasis on the naval rather than 
the civil aspects of the Navy, were forced out of respon- 
sible positions 
the Stagnation or cynical despair 
often took the place of the old splendid spirit of the Navy, 


The result was fatal to the spirit and 
morale of service, 

Mr. Daniels must have realized, before the hearings 
opened, that if he based his defense upon the facts and 
the record, he would be beaten. Hence, he turned to 
personalities, and accused Sims of being pro-British—an 
attitude which was highly commendable if our heart 
was with the Allies, but was highly censurable if we 

The 
When 


Hale so 


would as soon have fought the Allies as the enemy. 
Secretary 


the 


proved to be a tactician—of a sort. 


able cross-examination of Chairman 
shortened the range that Mr. Daniels was beginning to 
be heavily hit by high-explosive shells, he sent up smoke 
screens in the shape of 


long statements that had no 


bearing whatever upon the question. Hence the seem- 
ingly immeasurable patience of the Chairman at last 
gave way, for Senator Hale thus addressed the witness: 
“My that 
would get all the assistance that it was in your power 


idea was when we examined you here we 


to give. Nobody wants to hide anything or sup- 


press uny information Every question we ask, 
you come out with a long statement taking up all sorts 
of other matters, and we never get anywhere.” 
Altogether, taking it by and large, we are glad that 
Admiral Sims struck a 


blow on behalf of the morale of the Navy and got re- 


this contro, ersy arose, brave 


sults. The outcome of the matter will be a reorganiza- 
tion of the Navy in certain respects where it is urgently 
needed Daniels is gone, and in Secretary Denby we 
that understands the fine 
As Secretary he has already 


have the type of American 


spirit of the Navy. won 


the full confidence of its officers and men, 


The Yacht “America” to Be Preserved at 
Annapolis 


close to a yachting career 


S a fitting : which, for 
variety and vicissitudes, is surely unique, the 
the 


the Eastern Yacht Club of Boston, has become the prop- 


famous yacht “America,” by courtesy of 
erty of the Navy Department and will find a permament 
But let no one presume that the 
us she swings at her moorings in 


home at Annapolis. 
schooner “America,” 
the York River, is literally the yacht that won the cup 
in 1851. Of the craft which George Steers designed and 
William H. built in 1850, ii 
nothing remains except the lines of the midship section 


Brown is probable that 
and a certain amount of the body. 

The sailed the race which made her fam- 
ous on August 22, 1851. 
by Mr. Stevens to Lord John de Blaquiére, who cut 
down her masts tive feet and used her for cruising. In 


“America” 
Five days later she wus sold 


the following yeur she was bought by Lord Templeton, 
who sailed her for one season and laid her up at Cowes, 
in 1854. disturbed until 1859, and when 
she was hauled out, the boat was almost falling apart 


She was not 
from dry rot. She was bought by the owner of a yard 
near Gravesend, London, who, being a keen sportsman, 
entirely rebuilt her, thus saving this famous craft for 
The following year she was sold again to a 
“Camilla.” 


posterity. 
Mr. Decie, who renamed her 

In the year 1861 she was purchased by some resident 
of Savannah, Georgia, name unknown, whe used her as 
In 1861, the United 
sunk in the 


a blockade runner and dispatch boat. 
States gun boat discovered the “America” 
mud of the river, and her captain, later Rear Admiral 
Stevens, made a gift of her to the Government for the 
use of the midshipmen at Annapolis. 

The next and longest period of her life commenced in 
General B, F. Butler, 


who raced her with more or less success until the year 


1870, when she was bought by 


1880, when she was entirely rebuilt under plans by 
Edward Burgess, the designer of “Genesta” and “Puri- 
tan.” Thirty American 
schooners proved too much for the good old “America,” 
and although in 1885 she was entirely rigged and her 
stern lengthened, she failed to hold her own with such 
schooners as “Fortuna” and “Mohican.” During the 
later America Cup races “America” was frequently te 


years of improvement in 


be seen under cruising rig. 
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Electricity 

Safety Switches.—There can be no doubting the fact 
that the introduction of safety switches has resulted in 
the saving of many lives. These switches, which are 
made in many different designs, all work on the same 
general principle, namely, to encase the switeh parts 
and the fuses in such a manner that they cannot be 
reached except by opening a door, which act automat- 
ically disconnects the current from all parts which then 
become exposed, 

Coated Wires and Their Use.—For many technical 
purposes wires are used in which the central portion 
and outer coating are made of different metals. In the 
making of electric lamps, for instance, the leading-in 
wires are sometimes made of a nickel-iron core and a 
covering of platinum, gold, or copper, the former being 
so chosen as to have approximately the same coefficient 
of expansion as that of, the platinum or the glass 
through which the wire is to be sealed. In general, 
however, the expansion coefficients of the core and coy- 
ering ure different. 

Maracaibo Radio Station—Work has been started 
on the new radio station at Maracaibo, Venezuela. 
This is the second of the three stations whose installa- 
tion was authorized by the executive decree of June 
18, 1920. The Maracaibo station will have a power of 
5 kilowatts and the range will extend 500 miles during 
the day and 1,500 miles curing the night. The towers 
will be about 160 feet high, and will be capable of 
receiving direct daily messages from the Arlington 
station near Washington, and from the station at Colon. 
The third station is to be erected at San Cristobal. 

Radio Cable and Radio Compass.—lIn a recent issue 
of the Proceedings of the Institute of Radio Engineers, 
R. H. Marriott, after emphasizing the need for means 
sufficiently accurate to guide ships through narrow or 
dangerous channels, or in fogs, urges the installation of 
signal-carrying conductors under such dangerous water- 
ways. Means of indicating to the navigator the prox- 
imity and direction of the signal conductor are discussed 
and experiments described in detail. It is suggested 
that radio compuss stations should be used to guide 
vessels to harbor entrances, where the guide signals 
could be picked up from a submerged cable and fol- 
lowed into berth. 

Sweden’s Huge Cable.—Twenty-four car loads of 
underground cable apparatus now on its way to Stock- 
holm, Sweden, is part of a gigantic underground cable 
system which the Swedish Government intends to install 
between Stockholm and Goteborg, according to the 
Journal of the A.LE.K. It will be 320 miles long. 
When completed, it will be the largest underground 
cable line in Europe, und second in the world only to 
the 450-mile line now operating between Boston and 
Washington. It will be capable of carrying two hun- 
dred conversations simultaneously from Stockholm to 
its other terminus. To complete this big project, it 
will be necessary to manufacture a total of 425,000,000 
conductor feet of cable, 25,000 loading coils and 8 re- 
peater stations with 300 repeaters. 

Wired Wireless in Germany.—Whereas up till now 
direct current has been used for telephonic communica- 
tion, we learn from The Technical Review that a new 
methedé of producing electrical oscillations makes it 
possible to carry on a number of alternating current 
conversations over the same wire. Dr. Meissner has 
been conducting experiments with three-electrode vac- 
uum tubes along this line in Germany. The oscillations 
created by these tubes can be varied according to re- 
requirement from 5,000 to 1,000,000 per second. For 
the human voice only between 10,000 and 50,000 oscilla- 
tions per second come into consideration. Within this 
range as many gradations can be introduced as may be 
hecessary for the simultaneous transmission of fifteen 
conversations over a single wire without causing trouble 
or inconvenience. 

_A Year’s Progress in Radio Telephony.—In connec- 
tion with research work at the Bureau of Standards 
on radio telephony, it is necessary to keep in touch 
With progress in this subject elsewhere. A review of 
recent developments and achievements has been pre- 
pared for publication in the electrical press. The past 
year has witnessed steady progress and increasing pub- 
lic interest in radio telephony. Voice transmission by 
radio waves has advanced from the experimental stage 
to established practice, for distances of a few hundred 
miles, and since all inherent difficulties have been sur- 
mounted, it is actually possible to carry on reliable 
radio telephony over as great a distance as ordinary 
Wire telephony. It seems probable that commercial 
telephony across the Atlantic will be an established 
fact in the not far distant future. 
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Science 

Pimento Leaves As a Source of Vanilin.—The De- 
partment of Agriculture of Jamaica is continuing ex- 
periments in the manufacture of vanilin from pimento 
leaves. A trial shipment of the oil was made to Eng 
lund a short time ago, and was sold at $2.50 per pound. 
It contained a higher percentage of eugenol than clove 
oil. Results have shown that it was more profitable for 
the colony to manufacture vanilin. 


Flavian Movies.—The Coliseum in Rome, one of the 
most valued relics of antiquity in the entire world, 
has been leased to a moving picture company for a 
term of years so we may expect more films of gladiat- 
ors, early Christian martyrs, lions, ete., in the near 
future. The lease of the Italian government is in 
questionable taste, even for a country in need of every 
possible source of revenue. 


Parsley an Absinthe Substitute.—Substitution, par- 
ticularly in alcohol, is the order of the day and even 
poor France has her own “moonshine” problem, A sud- 
den shortage of parsley, so universally used for cook- 
ing and garnishing in France, became apparent. It 
was found that manufacturers were buying it up to 
make a substitute for absinthe. As usual the spurious 
product is more powerful and deadly than the outlawed 
green liquor, 


Congo Paper to the Rescue.—The papyrus of the 
Congo has shown on analysis to contain 37.8 per cent 
of cellulose. After research and experiments, a proc 
ess was discovered for bleaching the plants which had 
been vainly sought for 50 years. The American Consul 
General at Brussels states that it is planned to estab- 
lish near the river a large plant, costing two and a 
half million frances, which will have an initial pro- 
duction of 20,000 tons of pulp. 


The Airplane Tabooed for Duck Hunting.—Crim- 
inal proceedings have been instigated against those in 
charge of an airplane which crashed into a flock of 
wild ducks, killing a large number, Victures in a 
motion picture news-weekly were seen by true game 
lovers and complaints were sent to Washington with 
the result that an agent was sent to California, where 
the incident occurred, with instructions to prosecute for 
violations of the Migratory Bird Act. 


Black Walnut to the Fore.—Black walnut, that wood 
which was so much in request for furniture in the 
last century, came into its own during the war. The uses 
for this wood were numerous as for airplane propellers, 
gunstocks, ete., and the nutshells were calcined and 
used for gas masks. The Department of Agriculture is 
encouraging the planting of black walnut trees every- 
where. This tree played an essential part in winning 
the war and a future supply should be encouraged. 


New Assay Office Open.—On several occasions we 
have illustrated the operations carried on at the United 
Stutes Assay Office at New York. The new section 
has just been opened, the entrance being on Wall St. 
The opening was delayed on account of injury to the 
building by the bomb explosion on September 16th 
last. A vault of five stories entirely below ground 
serves to contain $5,000,000,000 in gold, if that much 
bullion should present itself. The Secretary of the 
Treasury has also asked for more bullion storage space 
in Washington. 


107 Uses for the Sweet Potato.—A negro scientist 
of Tuskegee, Ala., has discovered manifold uses for the 
sweet potato, that near relation of the peanut, yielding 
everything from ice cream to ink. Mr. Carver en- 
lightened the Ways and Means Committee of Congress 
and incidentally asked for a little “protection” on the 
products of Southern soil. Said Mr. Carver, “Here is a 
bottle of mock oysters. Here is a bottle of relish 
for the oysters, made from peanuts. Veanuts make 
fine cereal coffee. The sweet potato products number 
107 up to date. I have not finished working with them.” 
So, after all, some of the tariff hearings are not so dull 
and humdrum as one would think. 


Mustard Gas Quickly Identified.—According to Lord 
lialdane, mustard gas was not known in Europe be 
fore the war, yet forty-eight hours after it was first 
used by the Germans, British chemists had run it to 
earth. It was not discovered by the Germans during 
the war, as has so often been erroneously stated. When 
Lord Haldane was a student at Gottingen, he often 
walked round the walls of the university town and 
noted the chemical laboratory just outside. Professor 
Meier was in charge, and came across the gas many 
years ago.* He recorded the discovery officially, and 
two British men of science remembered the paper he 
had written and identified the gas, says the English 
Vechanic. 
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Naval and Merchant Marine 

Storm Warnings by Radio. — The Shipping Board 
announces that henceforth most of the high power 
radio stations will send out broadcast storm warnings 
on schedules furnished to Shipping Board radio oper 
ators. Ships without radio are directed to ask those 
which have it to signal weather warnings to them by 
international code or by any other means that are 
available, 

New High Records at Panama.—The aggregate net 
tonnage of commercial ships using the Panama Canal 
in March, 1921, was 1,112,818 tons, as compared with 
1,094,328 tons in January, 1921, which was the month 
of high record previous to March. The tolls in March 
were $1,105,529, as compared with $1,095,857 in January 
In March of last year, the tolls from commercial traffk 
numounted to SS31 304, 





The Last of the Centrifugal Gun.—After testing out 
the centrifugal gun at Aberdeen Vroving Ground, the 
Ordnance Department has decided that because of its 
great weight and its inability to obtain high initial 
velocity no centrifugal gun can have military value 
The centrifugal gun is a perennial. This last report 
is one of several adverse judgments that have beer 
pronounced against it by expert authorities 

The Bulge an Effective Protection. —In a recent 
paper, the Chief Constructor of the British Navy 
in speaking of the protection afforded by the. bulge 
said that the cruiser “Hawke”, which had no bulges 


sank very quickly after being torpedoed As a result, 
bulge protection was fitted to the other vessels of the 
class. Three of these were subsequentiy torpedoed 


and all of them succeeded in reaching port 


Rebuilding Germany’s Merchant Marine.—!t is esti 
mated by a representative of our Department of Com 
merce in Berlin that Germany has today a total of 
about 665,000 tons of shipping. consisting of 500,000 
tons left to her after the Peace Treaty, and about 
165,000 tons which she has built since the Armistice 
This is to be compared with the fleet of 4,935 ships 


5,240,000 gross tons which Germany pos 


representing I 


sessed at the outbreak of the war 

Organizing Barge Canal Service.—Cana! lines oper- - 
ating over 200 modern barges and boats have recently 
joined the Great Lakes-Hudson and Atlantic Water 
ways Assoviation, and will agree to establish uniform 
canal rates, give through bills of lading, and apply 
ocean transportation facilities to their fleets It is 
announced that Captain MecDnigall, the designer of thx 
original “Whaleback.” will place five 1504)-ton self-pro 
pelled barges on the canal this summer 


Our Fleet To Be United.—The serious strategical 
mistake of the Daniels administration of dividing the 
fleet is to be rectified. The probabilities are that three 
fourths of the Navy will be concentrated in the Pacific 
In this connection, we note that the Burean of Keon 
omics at San Francisee calls attention to the fact that 
the California oil situation will have au important 
bearing on this matter, and it is suggested that Cali 
fornia will greatly assist the matter of oil supplies for 
the Navy by a further and considerable development of 
her water power, The greater this development, the 
less will California have to depend tpon oil for in 
dustrial and municipal purposes 

Oil for Coal.—In view of the superior economy of 
the motor ship to the coal-fired steamship, the Munson 


Steamship Company suggests that it would be advisable 
to change some of our Shipping Board's vessels to 
motor ships. The suggestion “would be good at any 


other time but this, when Congress is straining every 


nerve to cut down the national expenditures. Accord 
ing to Marine Engineering, the amount of oi] used in 


motor ships is only about 40 per cent per shaft bors 
power of that used in oil-burning steam installations 
This comparison indicates that the motor ship wili be a 
paying proposition long after the coul-burning or the 
oil-burning steamship has ceased to run 

The German Dreadnaught “Baden” as a Target.— 
In the course of a paper by the Chief Naval Construe 
tor of the British Navy, read before the Society of 
Naval Architects of Great Britain, the writer discussed 
the design of the latest German dreadnaught “Baden 
which has recently been used by th 





target for heavy gun fire. He said that, on the whole 
the ship showed no superiority in desigt const! 
tion to British ships, with which statement ¢ 

Land, of the United States Navy, in hi equent 
comments on the paper, stated that he was in ful 
ugreement Commander Land = stated hat German 
construction steel was somewhat superior. The “Baden 
tests showed that, because of war limitation the lat 
est armor plate as carried by the Baden” was not 


good as the British 
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from the north shore, with Jackson's Island and the south abutment in the background. Right: A portion of the apron section of the dam masonry in place 


around the piers of the construction bridge 


Details of the work already done on the Muscle Shoals or Wilson Dam 


America’s Greatest Dam 
The Muscle Shoals Project on Which Congressional Economy Is About to Force a Halt 


By W. B. West 








Ie m Congressme work is there to show for 
siness men what was_ spent. Owing 
tl FYYHIS story of the Muscle Shoals undertaking was written by Mr. West several months ago, to the scarcity of coal, the 
at a lime when nobody had the slightest idea that work on this great barrage was nol to nitrate plant was shut down 
ns, ACI he be carried right along to completion, Since that time, Congress in its economy program has until the great dam should 
as — refused to appropriate the money necessary to go on with the work, and as a consequence the be completed, a period 
. : 2 : . roughly estimated at from 

work will have to stand, as now, 30 per cent completed until funds are again available. There sem te tine edad 
remains to be poured about a million cubic yards of concrete, and at the rate of which work has The Wilson Dam which is 
cky, progressed on the dam this would take only 25 months. The organization of the working staff now under construction at 
he Tennesse has been brought te a high condition of efficiency, and for the past few months 4,400 men have Muscle Shoals will have, 
River which prevents the been working to unusual effect on the job. Unless immediate provision is made to the contrary, when ‘completed, the largest 
ge of steamers up and this force will have to be disbanded even before the end of the fiscal year in June, in order to volume of any masonry dam 
he * strean mn) conserve funds for the proper care of the structure pending a resumption of activity. The annual - ponener pen areg ret, 
loss in deterioration and in interest on the idle capital represcnted by the dam will be greater O conte evans Be —— 
; : ing literature and records, 
, 1a than the annual appropriations necessary to carry on the work. All this seems a great shame, and he vitae Gade thet thane 
( War so many we believe that with the project so far along toward completion the part of economy would be be the largest in the world 
re made to ford to finish it now. As the best presentation of this viewpoint which we could make we give Mr. except the Assuan dam 
’ ’ cel West's story in just the form in which he prepared it when it was assumed that as a matter of across the Nile River in 
Federa rm wa course the dam would be completed —THE EDp!Tor. Egypt and possibly the 
that the rocky bot Vyrnwy Dam in England. 
red The two former will be ex- 
‘ actly the same height; the 
he advocates of a dam at Muscle Shoals pointed plant after the war for the manufacture of nitrates for Wilson Dam will be somewhat longer while all will 

! i would make the river navigable fertilizers as is being done ‘in Norway, Sweden, at have very nearly the same volume, 
re length from East Tennessee to Niagara Falls and elsewhere, The accompanying diagram shows the comparative 
Ca pening up a vast amount of territory The nitrate plant was practically completed and was — size of the Wilson Dam and a few other famous 
er transportation in successful operation for a period of two months great barriers, The Wilson Dam will have a volume 
As t of tation, the country adjacent to before the armistice was signed. While it cost an of nearly 1,000,000 cubie yards of concrete. pareve 
M e She va refully surveyed some years ago. appalling sum of money, yet a wonderful piece of concrete slab 114 inches thick by 18 inches wide Suita- 
. e entered the ble for one person to use as 
7 ( . a walkway were built of the 
el t vas | 4 y material, the walkway 
; would extend entirely 
around the earth. 


Yc te... | In comparing the Keokuk 
ad 4 (RAS Dam of the Mississippi River 























Power Company with the 
Wilson Dam as ii is to be 
when completed, we find 
that while the former is over 
4.000 feet long and 53 feet 
high, by 29 feet wide on top 
and 46 feet wide at the bot- 
tom, the Wilson Dam will 
also be considerably over 
~ 4,000 feet long, and will be 
over 98 feet high by 27 feet 
wide at the top, and 76 feet 
wide at the bottom. Thus it 
is seeh that the Wilson Dam 
will contain considerably 
more masonry than the Keo- 
kuk Dam. The Keokuk hy- 
droelectric development is 
generally acknowledged to 
be the largest in the world. 
could be completed. It was ——— The famous Quaker Bridge 


further planned to use the The downstream arm of coffer No. 6, and its connection with the construction bridge Dam of the New York Aque- 


l to be opersted by 
team-generated electrical 


power until the great dam 
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duct Commission is over ferred to in the story. At 
1,300 feet long and 270, feet 77) UY last we can trace the com 
high, but is much more lean EY parative short journey from 
in sectional dimensions. The WA Y the stoneyard of Durdles 
Roosevelt Dam does _ not the perpetually inebriated 
come in its class at all for mason, to the tomb where 
this dam is very short and Yj John Jasper cached the 
high. It is therefore seen Y Wz quicklime to obliterate the 
ee a ae ee 1,000,000 CU.YDS. 700000 CU.YDS. 500,000 CU. YDS. 340,000 Cu.YDS 1c eg cag yo 
ded ° The process : . WILSON DAM ASSUAN DAM NEW CROTON DAM ROOSEVELT DAM meas ms st sa Ss W bi " Be 
Dam across the Nile River ra re - 16" rounded the story are being 
in Egypt is 4,600 feet long 5) 3 *% . 4 solved, The greatest danger 
and is exactly the same + 4 S 3 ® is lest the game one day 
height as the Wilson Dam xr xr +t 3 i should have an end in a 
will be when completed. It & 4 ' ro) & complete solution. But that 
has a volume of 700,000 YAS PY = ri w a day is not yet, but is proba 
eubiec yards of concrete. The / “4 4 = = w 2 , 7! bly far removed If Dick 
Wilson Dam will have a = = = é : oa eS ens, who had premonitions 
volume of between T00,000 s S = ar 2 = m _ of sudden death, had only 
and 1,000,000 cubie yards. z= z & ~ = = 4 ; ov told his literary adviser, 
Not only will the construc- 8 Ss = - _ = Yj Forster, his son-in-law, Col 
tion of the Wilson Dam = UY} = = 8 8 76 100' 170' lins, who drew the cover 
make the Tennessee River a 4 = < = & L= AVERAGE SEC. MAX. SEC. AVERAGE SECTION AVERAGE SECTION Sir Luke Fildes, his illus 
very valuable waterway and WILSON DAM ASSUAN DAM NEWCROTON DAM ROOSEVELT DAM trator, or his son, Charle 
enable the nitrate plant to how the story was coming 
be operated for the manu- How the Wilson Dam compares with other structures of the same sort out, what reams of paper 


facture of fertilizers, but it 

will also provide cheap power for other industries that 
may want to locate at a desirable place where labor 
conditions and transportation facilities are so well 
adapted to such as at Muscle Shoals. Muscle Shoals is 
situated approximately midway between Memphis, 
Nashville, Chattanooga and Birmingham. The general 
local conditions which influence the methods and time 
of constructing the dam are especially good. The 
project is well situated in regard to the labor market. 
Sand, gravel and stone for concrete are also at hand. 
Railroad facilities are alse good, as there are two 
roads near the site of the Gam. The river is of great 
service in bringing in construction materials, and elec- 
trie power is available for construction purposes at 
reasonable cost. Power at present is furnished by the 
Alabama Power Company from their Lock 12, hydro- 
electric development and the Warrior River steam plant, 
the former being 140 miles away, while the latter is 90 
miles south of Muscle Shoals, It is interesting to note 
that this Warrior River plant is in the very heart of 
Alabama’s coal mines, being at the very mouth of some 
of the mines on the banks of the Warrior River. (See 
author's article, “Warrior Steam Plant of Alabama 
Power Company” in Power and Electrical Review of 
March 19, 1918.) 

Power is supplied from these plants over a single 
cireuit, three-phase stranded copper transmission line. 
The cables are each one-half inch in diameter, and are 
in a horizontal plane. 

The power is transmitted at a pressure of 110,000 
volts and is transformed to 44,000 and 2,500 for local 
distribution at Wilson Dam. 

Muscle Shoals is also well 


ciated that it will require hard, honest work of trained 
experts, combined with a certain amount of financial 
assistance to bring the new industries to Muscle Shoals. 


A Murder That Never Happened Solved by 
the Airplane 

HE “Mystery of Edwin Drood,”’ the unfinished 

masterpiece of Charles Dickens, had never been 
solved until recently, and there is some doubt as to 
its solution even now, but the work of Percy T. Carden 
(Putnam's), will go farther to satisfy the great family 
of “Droodists” than anything printed for many years. 
The author has applied Mycroft Holmes’ methods, for 
we must remember that the almost-sure Sherlock ap- 
pealed to that super-detective and relation Mycroft on 
very rare occasions, Mr. Carden has examined the 
manuscript with painstaking care and has made many 
interesting discoveries, but his most remarkable feat 
was in securing the cojperation of Major Sippe, D. S. O., 
of Short Bros., in taking some remarkable views of the 
Cathedral and its precincts of “Cloisterham,” as Dick 
ens has disguised the charming Kentish City of Roches 
ter. The writer of this brief note attempted a few years 
ago to trace approximately the scene of the murder of 
Edwin Drood by John Jasper, but was unsuccessful, 
owing to topographical difficulties. But with fhe aid 
of the airplane, all is different. The seaplane flew low 
and the uncanny eye of the camera first at an elevation 
of 800 feet, and then at 500 feet unrolled the picture 
like a map. Here spread before us is the whole scene 
or the murder, the very graves and vaults which are re- 


would have been saved, for 
the literature on the subject is enormon probably 
greater than for any other one book, excluding the 
Bible of course, so we turn and twist and spiit hairs 
usually to little purpose, but Mr. Carden has altered 
this with his modern methods and now we can con 
fidently hope that this mystery of mysteries may suc 
cumb to these methods which the great creator of 
Sherlock Holmes never dreamed of 


Male Chicks from Large Eggs 
FRENCH scientist, Lienhart, has carried out ex 
i periments which indicate that there is a correla 
tion between size and weight of egg and sex of chick 
The heavier eggs were found to produce a large pro 
portion of males, the lighter eggs a large proportion of 
females. For the successful application of the device, 
it was found necessary to use eggs produced by pure 
breds and from a pen of hens out of the same brood 
It was found desirable, further, to set eggs laid at 
the height of production, as there is an apparent ten 
dency with all hens to lay eggs of less weight at the 

beginning and also toward the end of a litter. 

The discovery, if such it can be called, has not yet 
been fully exploited, and its limitations as well as ca 
pacities shown, The reasoning which led to the first 
experiments is interesting. 

The experimenter had observed that in all breeds and 
varieties of poultry the male is markedly heavier than 
the female, Through tests, he was aware also that 
this difference in weight was true of the chic being 
determinable in the first days of life He reasoned 
that the difference in weight 
would also be apparent in 





situated for the manufacture 
of fertilizer. Phosphate 
rock is one of the principal 
ingredients of fertilizer, and 
is at hand in great abun- 
dance. The cotton raising 
States, which are the great 
users of fertilizers, are well 
within easy reach either by 
rail or water. 

It is very advantageously 
situated for the development 


center. Unlimited sites are 
available. With the comple- 
tion of the dam, excellent 
water transportation will in- 
sure lower freight rates. 
Moreover, the cost of build- 
ing and heating is much less 
than farther north. There 
is an abundance of common 
labor, and it is a proven fact 
that skilled labor will flow 
to the point where there is a 
demand for it. With the 
srowth and development of 
the Southern States it 
Should be possible to supply 
their demands for many 
products from plants located 
at or near Muscle Shoals 








the egg. 

American poultry-raisers 
can be depended on to give 
the sex-determination plan 
of Lienhart a prompt try 
out. The desirability of be 
ing able to regulate the pro 
portion of pullets and cock 
erels in the hatch when set 
ting the eggs is of prime 
importance Setting eggs 
at present, the poultry raiser 
calculates on about fifty per 
cent females rhe males 
are a necessary evil, so to 
speak. They are sometimes 
sold for broilers or fries at 
two months or. later, in 
other cases raised to the 
roasting stage, rhis neces 
sity to hatch many males 
which are not needed re 
quires more exhaustive poul- 
try equipment than would 
be needed were it possible 
to regulate sex of the 
hatches, Should sex-detex 
mination become practical, 
it would alter poultry condi 
tions to a considerable ex- 
tent, and result in the mar 


keting of the prospective 





roosters in egg form, with 





which now come from plants 
800 miles farther north. De- 
Spite this it must be appre- 


created by the dam 


Interior of U. S. Nitrate Plant No. 2, showing 1536 electric ovens, to be operated from the power the prospective hens re- 


served for hatching, 
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Looking Backward Four Thousand Years 
The Story of a Digger’s Luck That Opened an Egyptian Wonder House 
By Albert A. Hopkins 





slance was enough: a 
native carried a hastily 
scribbled note to the 
other members of the 
kx ped ition to come 
quickly and bring elee- 
tric torches. The sun 
had set and the gloom 
of night so intense in 
Kgypt had descended 
upon the cliffs, but 
when the archaeologists 
lay flat on the ground 
and shot a beam of light 
into the crack, one of 
the most startling sights 
that it was ever a dig- 
ger’s luck to see flashed 
before them. In the 
small, totally untouched 
chamber were dozens of 
dolls and other figures, 
\ \ t | the ecord By “luck bers which had been duly rifled at some former period, brightly painted. and looking like a glorified Noah's 
erstor ( t mean aimless Kverything pointed to a dismal disappointment, but Ark. The aperture was corded and sealed for the night 
f ved by a bon one day one of the men noticed that the chips of stone and preparations were made to extract the last grain 
7 of knowledge out of this 
: . queer find. A room was 
cleared out in the house 
below, mirrors and re- 
flectors were hunted up 
and for three days 
photographs were taken 
with the aid of daylight 
flashed along the cor- 
ridor for one hundred 
feet by a mirror and a 
silver paper reflector. 
Fortunately, the rock 
held together long 
enough to get out the 
objects enclosed in the 
chamber, The room 
Was not, as the explor- 
ers at first thought, a 
; little burial chamber. 
1919-1920, a huge tomb Left: Mehenkwetre sits in front of his cabin and listens to the music of a singer and a harpist. Right: Brewing 8 ae zn pie .— 
e Eleventh Dynasty ¥é _ os . : . : . ‘ — _ . room in which part of 

was not taboo in ancient Egypt In fact they invented beer. Here brewing and 3 
’ . : baking are carried on under one roof the tomb equipment of 
‘ t an adequate idea ' : : . r Mehenkwetre had been 
yr scamteatne 7 Two more scenes from the life of a magnate of ancient Egypt placed. A thousand 
tail th +t " jaiieieen years before his day it 
, te was to be discovered: but it is trickled from his hoe into a crack in the rock. One of had been the custom for the tombs of the wealthy to 
ie wae e of all good archaeologists to clear thorough the explorers came along at this juncture and struck contain such a chamber—called by the modern Arabs 
t~ an that everything can be mapped out with that a match to light up the darkness in the fissure. One the “serdab’—in which the dead man's statue was 
soaibied nd mathemat walled up. Later it had 
: been the custom to put 
beside the statue a few 
figures of servants at 
their daily tasks eternal- 
ly preparing food and 
drink for the dead own- 
er of the tomb. Gradt 
ally these servants had 
been multiplied and the 
statue of the man him- 
self been made smaller 
until at last his figure 
had been reduced to the 
same scale as the ser- 
vunts. The latter were 
now grouped in model 
workshops or on boats, 
performing their tasks; 
and the master’s statue 
had become a figure in 
the tableau, watching 
the work done for him. 
The spirits of the little 
model workmen and the 
spirits of the food they 
produced eternally, sup- 
plied the spirit of the 
little statue—the soul 
of the dead man. This 
idea was. universal 
among the Egyptians of 
2,000 B. C.; every one 
(Continued on page 875) 











The largest group, in which Mehenkwetre superintends the counting of his cattle in this 
Noah’s Ark of ancient Egypt 
































Seen through a hole in the rocks, a world of 4,000 years ago in brightly painted miniature, was revealed by 
the electric torch. A girl, still poising her basket of meats and stores, gazes stonily 
I d burial cham at the invaders of the tomb 
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Showing the Little to 
Sell the Big 


PPEARING at most ol 
A the big tractor shows 
months has 
interesting 


scene de 


of the past Tew 
been a bit of 
modeling Phe 
picts in perfect duplicate a 


model farm with all the 
up-to-date equipment that 
goes to make farming effi- 


There are harvesting 
tractors, 


cient. 
machines, 
windmill and chicken house 
Wheat and fields, to 


Silos, 





cor 
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except that the cutting speed 


wus 120 feet a minute A 
Cooperite tool lasted 1 
minutes 20 seconds, whit 
one of the best high-speed 
steel broke clown ifter 

| minutes 20 second 


The Battle for Health 
oo power of milk to de 


stroy the fortification 





of ill health i demon 
strated by an animated 
model designed by ik > 
l’arks, dairy engineer of the 


Dairy Division United 





gether with a garden of 
growilg make 
the farm scene the more re 


vegetables, 


alistic. The good roads idea is also shown, as well 
as a concrete pavement extending over a bab 
bling brook A model bridge completes the ex 


hibit. All machinery is modeled after the big 
machines rhe miniature farm covers a space 4 by 8 


feet and is realistically colored to make it attractive to 


farm 


all those who behold it 


Model farm and farming equipment employed by a tractor manufacturer as an aid in selling his 


product to farmers 


ground to shape, without any forging or heat treatment. 
They are described as being exceedingly tough, with 


a fine silky fracture, and free from shrinkage and 
blowholes, and it is stated that they can be used for 


the bulk of engineering operations except those for 
which specially thin tools are required, In tests made 
at the establishment of the Sheffield Testing Company 


States Department of Agri 
culture, for exhibition at the 
National Dairy Show in Chi 


cugo, recently Supplementing milk posters, essays « 


products of the cow, milk dairies, and a health 
railway limited, this so-called “fort mode! serves to 
stimulate drink-more-milk campaigns and impress the 
lesson that milk is the arch enemy of under-nourish 
nent 

The idea of constructing such a mechanical devices 


reauiring months of skilled effort. was 





Washington’s Rapid Transit Book 
Service for Legislators 
FOUR Congressman, who perhaps with 
y only half an hour's advance notice, 
is challenged to defend the high tariff 
finds a wealth of information 
telephones the Congressional 


on wool, 
handy, and 
Library for text-books on the subject. Are 
the books dispatched by il mes 
Yes, but the errand-bearer in this 
instance is with electricity and 
electric basket, 
Library to the 
the trip being 


special 
senger ? 
charged 
the books encased in an 
are conveyed from the 
Capitol through a tunnel 
made in five minutes 
And the electric basket in all proba- 
bility is not empty on its return engage 
ment as doubtless the same Congressman 


or one of his colleagues has just finished 
with a book on the subject of irrigation 
in the West Literally speaking, this 


mechanical library” 
ive to the Capitol, Senate and House 
Oftice buildings The attendant at the 


‘traveling is operat- 








brought to Washington by Miss M 
Hoover, milk 


observed an 


Jessie 
utilization specialist, whe 
ainateur arrangement of a 
fifth-grade pupil in the Pittsburgh schools 
Who had equipped two forts, representi 
ill and good health. Similarly, a Spokane 
boy last year built a health 
ited, lending enthusiasm to a 
‘drive’ for 


railway lim 





thereby 
Increasing the con 
of products of the pail 


Somewhat com 


plicated, novel in effect, and vet the most 
pretentious thing of the kind designed is 
the model of the Dairy Division 

A miniature battle is waged against 
the forces of ill health, the milk bottle be 
ing victorious Picturesque scenery, a 


Winding river, an open road, and soldiers 


emerging from a clump of bushes ar 








Library places the books in a leather coy- 
ering, not dissimilar to 
the container in the electric carmer, 
touches an electric button, and, presto, the 
Returning from the 
carrier automatically dumps the books 
und containers in a box designed for the 


a suit-case, drops 


books are speeding on their wiy. 
assignment, the 
spacious 
purpose. 

The 
supply of 


through a 
motor in the basement 
of the Library, as depicted in the accompanying illus 
tration. The tunnel through which the conveyor oper 
utes is 5 feet wide and 9 feet high, large enough to per 
mit of the should the electri 
apparatus inoperative for any mechanical 


mechanical arrangement is possible 


power furnished by a 


passage of a person 


hecome 


reison, 

The baskets, made of iron, are 214 feet long, 2 feet 
high and 5 inches wide, the front bars of iron being 
% inches apart The books, after being encased in 


leather containers, are strapped in the basket The 
“traveling can be stopped at its destination, 
but the apparatus is subject to the beck and call of the 
Library button 


library” 


when the electric is pressed, 
Cutting Tools Which Contain No Iron 
eae more data are now given out regarding the non- 
. ferrous cutting tool for cutting known as 
Cooperite It is a signal departure for the leading 
material for cutting tools, both plain or high speed, in 


steel, 


steel. This new material has nickel as its basis, the 
other components being 


Library and Congress. 


Machinery that operates the book-carrying basket that runs between the 
The basket is behind the electric bulb in 


the alloy was put in competition, on lathe roughing, 
with the standard high speed steel used by that 
pany, Which is declared to be superior to the majority 
of Sheffield high-speed steels. In one series of tests, in 
which the tools were *, the depth of cut 
3/16 inch, the traverse per revolution 1/16 inch and the 


com- 


inch square, 


cutting speed 123 feet « minute, the 
weight of mate ra rial removed from 
the test bar was 4 £85 pounds per 
minute, The tool & of standard high 
speed steel was reported “lone 
up” after 2%, minutes work, 
while one piece of Cooperite lasted 
14 minutes 39 sec onds and was 
then “slightly worn bur_ still 


other, rather 


% minutes 6 se 


cutting.” and an- 
harder, worked 
onds before it was 
onstration of the 
terial and the 
was recently 
works of the Shef- 
Steel Company, 
made were then 
ing company 
similar to those 


done up A dem 
melting of the mu 
casting of tools 
given at the 
field Mercantile 
and the 
tested by the test 
under 
already described, 





tools 


conditions 


Sree 





tungsten, silicon, molybde- 
hum and aluminum with a 
proportion up to 15 per cent 
of zirconium During the 
War it was made in this 
country on a semi-commer- 
cial scale and used for turn- 


resented by realistic effects in the 
chanical formation, the apparatu 
ing about 250 pounds It sperated 
a motor of one-twenty-fifth fr a le 
power, and tiny milk bottles typif 
diers who go “over the top j e soldi 
milk-bottles are operated along ai con 
vevor, 444 feet long, a wheel « Lin 
center sending the soldier “UcCTOSS the ri 7 it fT ‘ 
other end of the conveyor 
At the further end of the tramway, a mat for 
backstop to keep the invading soldiers from bounce: 


they dropping into a hopper to be re-conveyved to the 
starting point ready for another siege \ he soldier 
emerge from the clump of trees a white 
end of the conveyor is lowered, thereby sig 


the fort of good health, represented by products. of 


milk pail, is victorious Wood, sheet iron, and fra 

ments of brass have entered into the composition of 
this Government model, which is operated at a cost 
of two or three cents an how The mechanism. tires 


one milk-bottle-soldier a minute 
Nebraska’s New State Capitol 
pe plan drawn by Bet 
architect, tentatively 
sion appointed to invest seven million dollars in a new 
State House for Nebruska is a bold and striking depart 
ure from state capitol architecture as it ha et rie 
ticed in the United 
Mr. Goodhue'’s plan w 
broke 
The other 


rum G. thoodhue New York 


and accepted by the mu 


States 


s one of two out of t en in 


the competition that away from thi 


plan did not figure hl 


rhe tentatively accepted build 


Roman dome style 
the competition, 








ing shells, and a plant for 
its production and the man- 
ufacture of tools of all 
kinds is being erected at 
Kokomo, Indiana. 


takes of some of the principles of Egyptian ar 
ture, with slight dashes of Spanish and Mex 
The striking feature if 

the design is the 1h)-fo 
tower, rising out of a great 
main building which ha 1 
base length of 400 feet. Th 
tower is surmounted by a 
small dome to be vered 
with golden tiles, and being 











Turning tools made of 
Cooperite are cast and then 


Plan drawn by Bertram G. Goodhue of New York for the new capitol of Nebraska 


located in the 
; try it will be al 


prairie coun 


indmark 


many miles rhe plan cail 
for a grouping of all neces 
Sary executive offices, includ 


ing a great memerial hall 


about four courts 
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Fuel Conservation Opinions— | 


What Leading Consumers of Fuel Have to Say About the Present and the Future 


‘ tt What is excellent 
! t quite unsatisfactory 

] industt eenter has 

in that i 

‘ i uivantages 

ree he element of place i 


at Orange N ] Where it i 

( refers that fue to all others 
ce the price varies so much over 
ivs Mr. Edison, is the best 

tle variation in price or quality 
ad judging from the immense 
ediite danger of a serious 


Why Many Consumers Prefer Coal 





road use stut Mir 


irements of the 


ivs is typical of many other 
e central and eastern United 
Mi A. K. Birch, of the Ailis 
Company of Milwaukee Wis., 
er nt of their West Allis Works 
é he most certain supply and 
ye quantities without great ex 
relatively cheap, can be stored 
hes expense, and is ol 

al district 
he Charleston Consolidated 
mpany of Charleston, S. C 
il do may be considered as 
h Atlantic State Coal is the 
\l Cooper, although he adds 
the location In his loenlit 

ti orgeal 


son tells us, are 


As Reported by Austin C. Lescarboura 


utilized, according to Vice 
referred to 


fuel oil from Wyoming, are 
resident EF. VP. 
favored because they are produced on the railroad’s own 
line and are the most economical and readily available 
The use of fuel oil was started to help the oil 
refineries dispose of their residuum oil. However, the 
cracking will more than 
likely in a decreasing use and eventual abandon 
ment of residuum oil as a locomotive fuel For their 
purpose, states Mr. Bracken, coal suitable 
fuel, because the railroad serves a large coal-producing 
territory, 


Bracken, The coals are 


fuels 
improvement in processes 


result 


is the most 


Fuel Oil and Its Advocates 
Yet the use of fuel oil 
making cousume coal or 
will, so as to take advantage of market fluctu- 
ations in either fuel. Thus the various plants of the 
U. S. Industrial Aleohol Company are equipped = to 
handle either of these fuel materials, The reason given 
is that at times it is easier or cheaper to get one or the 
other, depending on the time and location. The best 
fuel available today, states this company, depends on 
for which the fuel is used, the location, 
labor and railroad facilities. The 
between the use of fuel or coal in most cases is purely 
of course, easier to handle 
and But when the 
labor involved in the utilization of coal is figured in as 
part of the cost of coal, the question is purely an eco- 


is steadily increasing. Some 


concerns are provisions to 


oil at 


the operation 
conditions, choice 
an economic one; but oil is, 
to regulate, and requires less labor. 


nomic one 

it is in southern California that fuel oil 
employed, One large user of this fuel is the Southern 
Angetes, This 


is. widely 


California Edison Company of Los 


With the Users of Natural Gas 

In certain sections of the country natural gas jg 
available for heating, illumination, and power purposes, 
Thus in California, there are districts in which natural 
gas is available, and it ranks with fuel oil as the best 
fuel obtainable in the Southwest. In the Middle West 
natural gas is available in many cities. Typical of the 
use to which this fuel is put is that of The Union Gas 
& Electric Company of Cincinnati, Ohio. Natural gas 
from West Virginian fields is being employed by that 
company, according to its Mr. DeForest, whenever avail- 
able, which is throughout the year except during winter 
months when the supply is limited to domestic needs, 
all the industrial users being cut off. During the win- 
ter the fuel of that company consists mainly of Logan 
County semi-bituminous coal running about 13,000 B, 
T. U. per pound, and a lesser amount of other coals 
picked up on the market. The main supply of that com- 
pany’s coal is from its own mine. Mr. DeForest states 
that coal, either powdered or gasified after taking out 
the by-products, is the best fuel; oil, using the lower 
grades, is the second best; and natural gas is the third 
best, because as a rule it is too valuable to be con- 
sumed for power purposes. 


What About Water Power? 

When asked regarding the future of water power 
in the United States, Mr. Edison stated that he believed 
that in years to come coal would rise in price and this 
would insure the utilization of all the water powers 
commercially available, based on the standard of the 
price of coal then in force. Indeed, the price of coal, 
says Mr. Edison, sets the value of the water power. 

The total available water power of the 


United States would, if completely uti- 








Mr. P. W. Ripple 
do Kquipment 
which oper 


ollev lines 








power. 
industry, and everything must come to a standstill. 
_vation should be an oft-mentioned subject in the 
olumns of this journal, and why we asked over seventy-five leading 
users of fuel for an opinion as to present conditions and future develop- 
The large mass of information which these leading fuel con- 
umers gave us could not be digested and boiled down for presentation 
hence the first part appears this week and is to be fol- 


reason why fuel con 


ments. 


ima single issue, 
lowed by the second part in an early issue.- 


HE basis of all industry is fuel- fuel in any form, whether it be 
coal, peat, lignite, oil, natural gas, wood, coke, or even water 
For without fuel there is no turning of the wheels of 
Hence there is good 


THE Epiror. 


lized, provide only a minor part of the 
power now produced by the burning of 
fuel, we are reminded by Mr. Edward W. 
Jones of the Laclede-Christy Clay Prod- 
ucts Company of St. Louis. More com- 
plete development of our hydraulic power 
resources is desirable since it would lower 
power costs in some localities, reduce the 
fuel transportation problem and decrease 
our annual consumption of fuel. Water 
cannot, however, be expected to 
provide more than a small contribution 
toward answering our big fuel problems. 

The future of water the 
United States, especially in California, is 


power 


power it 
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power company is using crude oil because it has been 
and, by reason of its local pro 
obtainable fuel available to 


According to Mr. R. H 


the most economical 


duction, the most 


southern California consumers 


readily 


Ballard, Vice President and General Manager of that 
company, the increase in the price of crude oil in Cali- 
fornia within the past four or five years from 50 cents 
to S24) a barrel, prohibits its continued use in large 


quantities as a fuel for the generation of electric power. 
At any rate, states Mr. Ballard, as a fuel for ship 
propulsion crude oil has a superior use for which its 
limited supply should be conserved, Furthermore, the 
best fuel available today for the generation of electric 
power is “white coal”’—the inexhaustible hydro-electric 
power of the mountain streams—of which California is 
fortunate in possessing 15.6 per cent of the total poten 
ial water power in the United States. 

Down in Louisiana the New Orleans Railway & Light 
Company, according to its Superintendent of Power, Mr. 


rank Frost, has three steum-generating stations, two 
of which are old and inefficient and are used only in 
case of emergency In the main station, this company 


burns both coal and fuel oil. Jast now, coal is slightly 
than the fuel oil equivalent; but this 
two-story boiler room the second story 
burn fuel 


less expensive 
ompany has a 
of which is so constructed that it can only 
that floor. 

Fuel oil is steadily coming into its own for maritime 
purposes. One by one the largest liners are being con- 
verted into oil burners, although it appears that there 
are very definite limitations to the size and kind of 
ship on which oil-firing boilers can be employed to the 
best advantage. Thus most of the large steamship 
companies use either fuel oil or coal on their ships, 
depending on many factors in each case, 


oil under boilers o1 





quite promising, according to Mr. Ballard 
of the Southern California Edison Com- 
pany. The passage of the Federal Water Power Bill, 
as Well as the scarcity and increasing price of fuel, has 
given a great stimulus to the development of hydro- 
electric power in the West. The lower cost of water 
comparison with power produced by steam 
is causing a gradual industrial movement westward to 
the centers of hydroelectric power, according to this 
authority. This movement has and will continue to 
quicken the need for the development of the water power 
resources of the West. The Southern California Edison 
Company alone has a hydro-electric power development 
program which will bring into production approx- 
imately 4,000,000 horsepower. Of this amount, 1,000,000 
horsepower will be developed on the San Joaquin River, 
known as the Big Creek Project, and the remaining 
8,000,000 horsepower will be produced along the Colo- 
rado both above and below the Grand Canyon. 

Conservative estimates indicate tnat the normal growth 
of California, continues Mr. Ballard, combined with the 
western movement and the electrification of certain 
railroads, will this immense amount of power 
by 1945. The consummation of this complete program 
will require an investment of approximately $850,000, 
000 for the construction of the power plants, trans 
mission and distribution systems. 

Water power becomes increasingly valuable with the 
character of its development; that is to say, the ideal 
is to maintain a uniform flow of water throughout the 
year, states an official of the American Engineering 
Company of Philadelphia, Pa. The more money that 
has been spent for storage of water and for stand-by 
steam plant service during annual periods of low water, 
the less valuable the water power. The principal ele- 
ment of cost in the water power plant is an investment 
(Continued on page 375) 
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Cold Vuleanization of Rubber 


A New English Process with Many Advantages Over the Old Ones 


the Lecturer in Chemical Technology at Manches- 

ter University, has announced a new process of rubber 
yuleanization, which it is claimed will revolutionize 
many branches of rubber manufacture. By the use of 
two gases, both cheaply and readily obtainable, he has 
perfected a scheme of cold vulcanization of rubber 
which combines the ready application of the present 
“cold” process With the fine quality of the hot process. 
The mechanism and chemical changes involved in 
the new process can better be understood when the na- 
ture of the rubber and the processes of its manufacture 
are considered, Rubber is the latex of a species of 
tropical tree. The nature of this latex and the part 
it plays in the life of the plant is not clearly under- 
stood. It is entirely distinct from the sap which by 
its circulation gives life to the plant; indeed, the tree 
seems to suffer no harm by its removal. The latex is 
tapped from the tree by incisions made in the bark, 
and is collected—a thick viscid liquid of varying color. 
After exposure to the air, the latex undergoes a sponta- 
neous and remarkable change, particularly if heat is 
supplied. From a liquid it slowly thickens into a 
semisolid mass, still retaining some of the stickiness 
which characterizes the liquid. The change from raw 
latex to caoutchoue is hastened by working the mass, 
and in its later stages by curing over fires. At the 
same time, leaves, stalks, small stones and other for- 
eign matter are as far as possible removed. The cured 
eaoutchoue is a solid mass of varying color according 
to its source and treatment. On application of even a 
moderate amount of heat it rapidly becomes soft and 
viscous, recovering its solidity at low temperatures, A 
high temperature destroys and decomposes the mass 
into a sticky liquid which does not regain its properties 
on cooling. The nature of the change from the raw latex 
to crude caoutchouc is thought to be partially an oxida- 
tion effect, but chiefly to be due to molecular condensa- 
tion or polymerization. An artificial synthetic organic 


| N English scientist of some standing, Mr. Peachey, 


By F. Rowlinson 


compound, isoprene, exhibits similar properties, and has 
been called artificial rubber. Its manufacture is, 
however, prohibitive in cost. 

The crude caoutchouc is further purified mechanically 
by working between Knives and rolls to insure homo- 
geneity and freedom from foreign matter, The purified 
caoutchouc is, however, of little use in the arts and 
sciences. Though possessed of a slight elasticity at 
ordinary temperatures, it becomes plastic and soft at 
quite moderate temperatures, and further treatment is 
necessary. This is known as vulcanization, 

In 1839 Charles Goodyear, of New Haven, discovered 
that rubber (or caoutchouc) when masticated with 
finely-divided sulfur at a fairly high temperature, un- 
dergoes a remarkable change. The sulfur combines 
with the rubber and the vulcanized mass is found to re- 
tuin its elasticity to quite high temperatures besides 
showing a notable increase in tensile strength. The 
new product found a speedy application in industry, 
where its elasticity, freedom from corrosion and wet- 
resisting properties, made it a valuable material. 

In 1846 Parkes made known his cold vulcanization 
process. This consisted in the use of sulfur chloride 
in solution in carbon disulfide. Rubber goods steeped 
in this solution became vulcanized in the cold; better 
still, articles were suspended in an atmosphere of 
sulfur chloride gas. By this means, textile fabrics 
having first been impregnated with rubber either by 
rolling it into their pores, or by steeping them in a so- 
lution of rubber and allowing the solvent to evaporate, 
the rubber treated article could then be cold vulcanized 
by treatment with the sulfur chloride. The Parkes 
process made possible such things as the mackintosh and 
other rubber fabrics, rubber shoes, ete. Cold vulcanized 
rubber is scarcely @s high in its qualities as hot vul- 
canized but the convenience of the process outweighs 
this objection for many uses. Improvements due to 
various inventors were afterward made in both proc- 
esses, notably in the hot process by the incorporation 


in the mass of catalytic agents such as litharge, mag 
nesia, or antimony sulfide. These either promoted much 
quicker vulcanization or reduced the temperature re- 
quired ; a small proportion only was required as a rule 
to give the effect. Neutral substances such as barytes, 
zine white, etce., may be used to load the vulcanized 
rubber, and pigments may be added to give color, Vul 
canized rubber attains its maximum elasticity when it 
contains from 2 to 2.5 per cent of sulfur. Over-vulean 
ized rubber becomes hard and inelastic. It is known 
as ebonite or vulcanite and is the familiar substance of 
which fountain pens, ete., are manufactured 

This summarizes the state of the rubber industry at 
present. The discovery of a new process of yvulcaniza- 
tion combining the virtues of both hot and cold proc 
esses, With some of its own, promises to cause a revo- 
lution of methods. The basis of the new process is 
common knowledge to every chemist When the two 
gases, sulfur dioxide and sulfuretted hydrogen, are 
brought together, dense clouds of sulfur, in a very 
fine state of division, are formed. Both gases are 
very cheap and easily obtained—in contrast to sulfur 
chloride and carbon disulfide, which are expensive and 
objectionable in use. Now if raw caoutchoue be masti 
cated in a closed machine, and sulfur dioxide gas be 
pumped in, the rubber will absorb a certain amount 
in its pores. If now sulfuretted hydrogen be admitted 
to the machine, an immediate precipitation of sulfur in 
the finest state of division, takes place in the very mass 
of the rubber. Vuleanization takes place at, ordinary 
temperatures; and by alternately admitting the gases, 
any degree of vulcanization may be attained. Further 
to secure vulcanization by ordinary processes, it is 
necessary to have some excess sulfur, which is detri 
mental to the properties of the finished material rhe 
new process leaves no excess of sulfur 
fact that the process is carried on in the mass of the 
rubber at ordinary temperatures it is practicable to in 


(Continued on page 377) 
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How To Get Back To Normal 


To the Editor of the Screnriric AMERICAN: 

This is the year of liquidation and readjustment in 
business. The present condition can be best expressed 
as follows: 

No selling, no buying; 

No buying, no making: 

No making, then what? 

Falling sales, unemployment, idle plants, decreased 
production, high costs, and heavy losses, are elements 
in the present situation, and can only result in one 
thing—depression and business stagnation—unless con- 
structive steps are taken to get back to normal quickly. 

There should be plenty of business ahead. Our 
children need schools; our families need homes to live 
in; our cities require new public buildings; our auto- 
mobiles, trucks and farmers need roads; our railroads 
need repairs and new tracks, roadbeds and equipment; 
our public utilities need betterments and replacements ; 
our furnaces and stoves require fuel; our people need 
shoes and clothing. In addition to all of this, the 
world needs food, 

Here is a constructive program based on years of 
experience in industry: 

1. Determine normal capacity of machines, working 
places, departments and plants, in hours, This may 
be 75 to 85 per cent of your possible capacity. 

2. Standardize overheads according to departments, 
with due consideration to reductions in same, determin- 
ing what these overhead rates would be for your nor- 
mal capacity. 

3. Determine from estimates, records of past per- 
formances, by conferences or by observations, what 
would be fair and attainable production standards per 
hour for your various operations, using your normal 
capacity as a basis. Do this for the reason that pro- 
ductivity (relative amount produced per hour), is the 
gage of economy and efficiency in manufacturing. 





4. This will enable you to determine various combina- 
tions of the standard quantities of the various products 
you can make. 

5. Using current prices for labor and material, and 
your standardized overhead rates, the cost of these 
products, at normal capacity can be determined. 

6. A fair and reasonable profit added to costs—or 
using costs for a time, if you have to—will mean prices 
which will bring business, because greatest volume of 
work goes to that concern whose prices reflect normal 
operating conditions, 

7. Now call in some of your best workers as repre- 
sentatives of their fellow workmen, and outline to them 
what your present conditions are and what you want 
to do, explaining the above points, especially number 
3. as they relate to unemployment, reduction in wages 
or hours, and company losses, 

8. Place these plans before your banks, as a basis 
for credits and financial help. 

9. At the same time get your sales and advertising 
campaigns tuned up with the above, giving due con- 
sideration to time payments, discounts and the like. 

10. Charge the differences between actual and stand- 
ard overhead costs into an adjustment account for the 
time being, which will decrease as you approach nor- 
mal capacity, and which will cease when you reach 
normal. This loss will be much less for the coming 
year than it would otherwise be as plants are now 
operating. As you go above normal and reach possible 
productions, this loss would be offset in whole or in 
part by credits to the adjustment account. The bal- 
ance, loss or gain, at the end of the year, would be 
carried into profit and loss, 

The above is not mere theory. The steps have been 
tried and proved out and are practical and workable. 
They have been used by plants before the war and 
since the war. 

Anticipating normal conditions will bring normal 


conditions more quickly. ae 
C. E, KNoepret. 


The Einstein Contest and the Readers 
To the Editor of the Screntiric AMERICAN: 

As an interested bystander in the recent contest for 
the Einstein Essay Prize, I wish to point out two 
utterly false generalizations on matters pertaining to 
philosophy in the composite third essay published in 


your columns, 
in the opening paragraph upon Auguste Comte’s (1708 
1857) thoroughly artificial genesis of human knowledge, 
long ago discredited. I mean the assertion that human 


Imagine my surprise when stumbling 


knowledge has passed progressively through three 
stages, the theological, the metaphysical, the scientific 
The positivism of Comte does indeetl survive in fhis 
crude form in innumerable school texts, t I did not 


look for this sort of thing in a supposedly original con 
tribution to the Einstein literature, 

The assertion that “the ancient Greek phdlosophers 
believed that they could tap sources of knowledge pure 
and absolute about the nature of time and space by 
sitting down in a chair and reasoning about them,” ete. 
does indeed have the ear-marks of originality, if igno- 
rance may be called original, Shades of Aristotie and 
Zeller! 

J. J. E. Frepericx, Ph.D. 

Pomeroy, Wash. 


Time, Space—and Motion 
To the Editor of the Scientivic AMERICAN: 

I am a reader of your magazine and am interested in 
the “Einstein” articles. In the Scientiric American 
ot February 19, 1921, under the heading, “The New 
Concepts of Time and Space,” I read, “But did you 
ever observe anything suggesting the presence of time 
in the absence of space or vice versa?’ While this is 
true it is also true of all creation—nothing could ex 
ist without space to exist in 
anything suggesting presence of time in the absence of 


But did you ever observe 


motion? Time is the product of motion. 

Suppose something to go wrong with the foree behind 
all motion and that all motion ceased (including 
growth, waste and repair, molecular, atomic action 
and every motion known or unknown) where then 
would we find a suggestion of time? And again sup 
pose all things to move in parallel lines at the same 
velocity where then would we find time‘ 
time is the product of two or more motions eithe: 
of different directions or of different velocities. While 


Conclusion 


time cannot exist without space, space can exist with 
out time, but motion cannot exist without time or time 


without motion, 
Lewis S. Horrey. 


East Hampton, Conn, 
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Machine-Made Window Glass 
How the Great Sheets of This Difficult Material Are Made and Handled 


By Robert G. Skerrett 





ceiving ends of the melting tanks. There, 
un attendant, by raising a lever, lets the 
stulf drop into the tank to replace the 
molten glass drawn off at the farther end 
of this furnace A single man can thus 
take care of six tanks, while another oper 
ative reverses the flames of burning gas 














I issuing alternately from one side of the 
furnace to the other—of the same group 
of tanks This reversal is necessary in 
order to maintain more nearly uniform 

me the heat of the furnace structure, which is 
designed to work on the regenerative prin- 

ciple 
No small part of the suecess of the 
Charleston plant is due to the way in 
which the melting tanks are built of 
blocks of refractory materials and the 
m ( furnace walls are cooled by circulating 
pre I water and air to insure relatively long life. 
nd ‘ These tanks, exposed to a temperature of 
Ine from 2.600 to 2.800 degrees Fahrenheit, 
e obst F . > . . : , * stretches 7 
( ‘ —— Outside view of the factory where window glass is made by machinery preci benny ter fining ane 
BOS Irving blesome repairs or their shutting down 
( ! Kiln, | ofting by the experience nehes in length every sixty seconds Phe thickness de Each tank has a 20-pot capacity holding many tons of 
paratus for the termines this tigure Phat is to say, a sheet 1/24 of molten glass, and the daily yield of glass is equal to 
fl et I tl possessed feature i ‘ n thickness comes over the roll at a speed of the production of 44 blowers in a_ so-called hand 
OF espec practicable to S feet per minute, while glass 1% of an inch thick is working establishment The molten glass that is 
alt ol f considerable width na nade at the rate of 2 feet a minute The sheet goes formed into sheets is withdrawn from the furnace by a 
il ‘ liver here wa vht from the roll into the lehr,. or annealing furnace, simple yet, withal, an amazingly effective attachment 
ra the chine for industi vhere fter a journey of 200 feet in a gradually low which, in principle, is akin to the gathering rod or 

ct { experimenting, in ering temperature t passes out to a belt conveyor ‘punty” of the ordinary glass blower 

‘ ere here eiges are trimmed automatically and the This is one of the features of the machine which 

(MM) OS TLL control y . it crosswise into specified lengths. Up to this has required a protracted period of research; and in 

‘ ‘ hi. Db. Libbe nd wint eve peration is performed mechanically its present form is nothing more elaborate than a 

I ‘ (hw f e figured conspicu lo appreciate what a of this means. let us go heavy iron rod. suspended horizontally by a number of 

ft E mck to the very start of the work and follow it through copper straps, which can be raised and lowered. This 

It v Ss. B. Her iw x for rol hie , materials to the stage just described rod, technically termed a “bait,” is dropped into the 

’ he problem and Phe batch for window glass is composed of sand, salt molten glass within the tank, where it cools the glass 

that ¢ rn’s origin: ike, and ne vith a small amount of powdered coal immediately in tonch with it. This induces adhesion, 

for ! n some instances soda ash is subst and when the rod is lifted electrically it pulls with it 

' \ i there today at Chark ed fi the salt. eake rhese ingredients. at Charles a trailing plastic mass of incandescent glass about 

ent plant of many build tol re severally scooped up mechanically from the two inches thick and as wide as the bar is long. After 

itic sheet glass railway cars in which they arrive at the plant and are mounting a distance of 30 inches the glowing sheet, 

mmense deposited into elevated conerete bins Krom these extending upward from the tank surface and adhering 

n t ut e of eal Che storage tanks, the sand, sult cake. lime, et« flow by to the bait, is drawn over a bending roll and led thence 

proc f ‘ | ong as a ma eravity into an electrically-driven mixer, which stops on to a flattening table. This table is really a contin 

hing of a pre ved width successively under each bin to receive the required uous belt made up of a series of closely spaced metal 

nmount of the different raw materials. The batch, so slats, and is about 6 feet long and 72 inches wide. The 

f operation can be gath measured and prepared hext goes into a hopper which belt spans the gap between the furnace and the lehr, 

Cl ! t ne will deliver a sheet feeds a belt conveyor, and the latter, in its turn, carries and moves with the sheet of glass In order to keep 
et wi t " ye from 24 inches to 100 the mixture to the chutes renching directly to the re (Continued on page 378) 
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y s or tanks, showing the chutes by which the batch is intermittently discharged into the tanks to make up for the molten glass removed by the 
achir Rigi The exit end of the lehr of one of the glass-drawing machines. Before leaving the belt conveyor the glass is cut into sheets of large size; the market sizes are later 


cut from these by hand 


Rolling window glass in sheets by a continuous process 
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The Italian 


battleship “‘Leonardo da Vinci,” sunk during the war, lay upside down, with guns and turrets in the mud. 


rolled over as here shown 


These were cut away, and by filling the side tanks with water the ship was 


A great feat of ship salvage: Righting the Italian dreadnaught “Leonardo da Vinci” by rolling it over 


A Great Feat of Ship Salvage 
T will be remembered that during the war, one of 
the finest and most modern of the Italian dread 
naughts, the “Leonardo da Vinci,’ was sunk in harbor. 
fefore her final disappearance, the great ship of 22, 


000 tons’ displacement turned turtle: and when the 
divers investigated, they found that she was lying 
deck down upon the bottom. Here, indeed, was a 
problem, inasmuch as the five heavy barbettes and 
their turrets, with the 12-inch guns, of which there 
were thirteen, were buried in the mud. These heavy 
weights acted is a sort of enormous deep underhung 


ballast to prevent the lifting and righting of the ship 
We have 
operations of 


previous issue described the 
hull to the surface and in 


already in a 
getting the 


dry dock. First, the divers cut away the five turrets 
with their thirteen guns, lightening the ship to that 
extent. The hull was then made watertight, raised 


floated into dry dock and unwatered there, 
upon special 
struts judi- 


bottom up, 
the superincumbent carried 
supports of cribbing and timber 
ciously disposed under the whole deck of the ship so as 
the great loads which 
to battleship construction. After additional 
the whole hull was 
made thoroughly watertight, the dock was flooded and 
the ship, still bottom up, was floated into deep 
water. The task remaining was to roll the ship over 
into its normal position. This was done by gradually 
flooding the side ballast tanks and submerging 
side of the ship deeper and deeper until, by flooding 
the bottom tanks adjoining the already-flooded side 
tanks, it was possible to bring a righting moment into 
effect, which pulled the ship entirely over until she 
floated, deck up, as shown in our illustration, 


mass being 


heavy 
to properly receive concentrated 
are peculiar 
deck weights had 


been removed, 


out 


one 


An Improved Gas Mask for the Navy 


Ww* show here a photograph of a type of gas mask 
used in the Navy during the later days of the 
war which is not generally familiar to the public 
Most of us know the gas mask which carries a con 


tainer, shaped like a tin can, over the mouth, strapped 
on around the head. This new type is in several ways 
superior to the other 

It consists of a rubberized canvas face mask, which 
must, of course, fit closely around the face to be effect 
ive in keeping out To this is at 
tached a headpiece made of tin which supports a tin 
leather straps; the canister, 


poisonous gases, 


canister, held in place by 


knocked or shot off is not nearly so great as with the 
old style mask. The container, which acts as a pro 
tection for the top of the head, may be removed easily 


if it should be damaged or when the chemicals used 
in treating the filler have deteriorated, and a new 
container substituted: in faet, containers which have 




















Improved Navy gas mask with detachable con- 
tainer. Each man has several containers treated 
to counteract different poison gases 


fillers of different chemical substances are adjusted to 
the mask to meet the. various gases to which the wear 


monoxide, a deadly and chemical 
have been worked out for the treatment of fillers to be 
used to counteract the action of other poisonous gases 
Which are used most commonly on the battlefield. The 
mask we describe will counteract guses for 
as long a period as six hours 
worn for two and a half or three hours 
ence in time is due in part to the 
used on the mask 


poison ; processes 


polsonous 
The oider type can | 
This differ 


larger container 


new 


Ship’s Boat Launching Gear 


‘is a curious fact that in the endeaver to make the 


I 
[ steamship safe against the accidents of the seu, the 


naval architect has failed to give adequate attention 


to the provisions for saving the passengers or crew 
when a ship is sunk by accident. Proof of this was seen 
in the loss of the “Titanic.” 

The lifeboat launching or releasing gear which we 
illustrate, has been tested by the Steamboat Inspec 
tion Service of the Department of Commerce, which 
expresses the opinion that it possesses considerable 
merit as a boat disengaging apparatus, ond com 
mends that if its parts which are subject to friction 
be constructed or lined with non-corrosive metal, it be 
approved for use on steam vessels under the juris 
diction of the Steamboat Service rhe report speaks 
approvingly of the releasing gear because of its positive 
action, due to its rigid releasing agencies in the forn 
of steel rods operated from the releasing lever ti 
center of the boat 

The device as shown consists of two upright stand 
ards, one at each end of the boat At the upper en 


hook ((,) which e1 
hel i 
tac kle 


(1), to a 


standard is a releasing 
U-bolt (2) of the 
means of a 


of the 
gages a Each hook 


hoisting 
is coupled by link-arm 
lever (.J), which is held in the bottom of the 


rank 


standard 


(B). Each bellerank lever is coupled by a connecting 
rod, (M), with the actuating lever, (N), in the center 
of the boat. This lever is locked in its normal! position 
when the boat is being raised or lowered by a catch 


Which engages the 
When 


Oper ntor 


(O), at the upper end of the lever 
boat's thwart in which the lever is 
the boat lowered to the 
grasps the lever (N), thereby releasing the catch (O) 


carried, 


has been water, the 





in turn, connects with the 
face mask by two tubes 
which enter the mask back 
of the glass windows for 
the eyes. At the back of | 
the container is an inlet for | 
the air, which passes 
through the  chemically- 
treated filler in the con- 
tainer, down through the 


tubes to the opening between 
the face and the mask and is 
inhaled by the wearer. Air 
is exhaled through slits in 
the flat, hexagonal rubber 
flap at the top of the nose- 
piece. 

These openings stay closed 
during inhalation. The 
whole apparatus weighs only 
about 2% pounds, and is 
8o simple that it is very 
easily adjusted; and it is 





RELEASING 
LEVER x. 

















er will be exposed. For example, suilors who are and as the lever is swung over the two connecting rods 
stationed high on the masts of our warships where (MM) act through the bellcrank levers (J) and the 
clouds of smoke pour out of the funnels, wear con connecting rods (1) to pull the releasing hook down 
tainers treated to neutralize the effects of carbon mon into the position shown by dotted lines in our illus 
oxide gas, since smoke is composed largely of carbon tration, thereby quickly and simultaneously releasing 
the whole of the hoisting 
gear, As a safety device to 
G | be used in northern climates 
en 140 ‘leasing wear 
couPLING \\ sr weaned eortan die v 
HOOK - shaped keepers (4), which 

a DOTTED 
are engaged by the hooks, 






PERSPECTIVE VIEW OF 

BOAT RELEASING DEVICE 
AND 

DETAILS OF MECHANISM 


ROD SHIELD 


TURNBUCKLE 


LINES , 






connected to 







SHOW ; ure pivotally 

HOOK the top of the vertical stan 
dards which carry the gear 
To release these a_e split 
pin (9) is pulled out 
and the blow of a ham 
mer suflices to knocl: the 
keeper clear of the hook 
shown by the dotted lines 


The 


rugged 


coustruction is simple 
and positive in its 
action; conditions which are 
fundamentally 
reliable I 
The design worked 
out and patented by Mr. John 


| A. MeNabb, a 





necessary it 
| a boat-releasing 
device 


marine en 





S80 compact and fits so well 
that the danger of its being 


A new type of boat-releasing gear, approved by the Steamboat Inspection Service 


gineer of Bayonne, N. J. 
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The Heavens in May. 1921 


The Chief News of the Month Afforded by Comets and Attendant Meteors 
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i) 1 the University of 
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By Professor Henry Norris Russell, Ph.D. 


latter By comparison with the 


search ephemerides” computed in advance, with differ 





issumed dates of perihelion passage, it appears 


that the comet will reach perihelion about June 14th. 
Dor. Crommelin, the distinguished computer of the mo- 
tion of Halle 
on June l5th—with an uncertainty estimated at ten 
days, arising from the fact that he had estimated the 
effect of the perturbations by Jupiter, instead of taking 


he months of labor required to compute them exactly. 


s comet, predicted that this would occur 


t 


The Comet and Its Meteoric Swarm 





liad tl comet come a week later it would have 
ed p of close approach of the orbits at 
the ame time as the earth, and would have come 
ithin two or three million miles of us—perhaps closer. 


As things are, it will get there first, and be about nine 
million miles ahead of us. All through the first half of 
June it will be nearer to us than comets usually come, 
or than any other body except the moon ever comes; 
but its minimum distance will in all probability be 
al millions of miles—just how many can be told 


few more observations have been secured and a 


At 9 o'clock 
At 8&8 o'clock: June 14 





~~ > T . nm — ~ 
pa outhern | HOrizen At 8 o'clock 


At 914 o'clock: May 30 
tandard Time 
ne hour later: 12 o'clock on M et 


NIGHT SKY: MAY AND JUNE 


When local summer time is in effe 


Before the exact date of the 
omet’s return was known there appeared te 


new orbit calculated 


he al 


chance—though a very small one—that it would act 
ually hit the earth; but this seems to be place ! now 
quite outside the bounds of possibility. Though we 
have no reason to expect anything so sensational as 
this, the encounter may nevertheless—and probably 
s something to look at 

In 1916, eight months after the comet had passed 


the region where the orbits come near one another, 


will—give 1 


arge numbers of meteors were seen while the carth 
was passing the same region (which it does in the 
tter part of June). As in the case of all meteoric 
showers, these meteors moved in parallel lines which, 
made them appear to ra- 
diate from a point in the sky near the end of the 
handle of the Great Dipper. Dr. Olivier of the Univer 
sity of Virginia and Mr. Denning in England, pointed 
out independently that this was exactly the direction 
in which meteors following along the track o7 the 
comet should appear to come. This added another 
member to the list of meteor showers known tu be 
associated with comets. No shower of meteors from 
this radiant had ever been observed before 1916, but 


by the effect of perspective, 


, they 


this was to be expected for in previous years the 
orbit of the swarm lay so far inside that of the earth 
that even the outliers did not reach us, 

This yeur we shall pass within about one million 
miles of the central track, instead of three, and two 
weeks behind the comet instead of eight months. Ajj 
the probabilities are therefore in favor of a conspieu- 
The most probable date 
is about June 28th, but it may come a little earlier or 
later, as the orbits of the earth and the comet rup 
close together for a short distance. The moon will 
be in her last quarter and out of the way, since the 
meteors overtake the earth, and strike the evening, 
rather than the morning, side of it. A careful watch 
of the skies on and about this date is to be recom- 
mended to all star-gazers, 

As for the comet itself, no ephemeris predicting its 
future position in the skies is yet available. Since in 
any case it is unlikely to become visible to the naked 
eye, and perhaps not even in a small telescope, this is 
of little importance from our present viewpoint. 


The Heavens 

Our map exhibits the evening constella- 
tions so clearly that little need be said. 
The Great Dipper, high in the north, 
points downward to the Pole-star, and in 
the opposite direction, following the curve 
of the handle, to Arcturus, Spica is well 
up in the south, and Antares is low in the 
southeast, Due south, and low on the 
horizon, observers within the tropics, or 


ous shower of shooting-stars, 


near them, may see the Southern Cross. 

Leo is much the most conspicuous group 
in the west, and is brightened by the pres- 
ence of Jupiter and Saturn. Gemini and 
Auriga are setting in the northwest, Cas- 
siopeia swings low on the northern hori- 
zon, While Cygnus and Lyra are in the 
northeast and Aquila due east. Hercules, 
above the last, and Ophiuchus, in the 
southeast, complete our list 


The Planets 

Mercury is in conjunction with the sun 
on the 10th, passing actually behind the 
body of the sun, so that he would be oe- 
culted if we could observe the phenome 
non. He is however practically invisible 
except at the end of the month, when he 
is an evening star, setting at 9 P. M., and 
readily visible in the twilight. 

Venus is just past inferior conjunction, 
and a morning star once more, rising 
about 4:10 A. M. on the Ist, and 2:45 on 
the 31st. On the 28th she reaches her 
greatest brilliancy, and is very conspic 
June 7 ~~ 

Mars is an evening star in Taurus, but 
is too near the sun to be seen under ordi- 
nary circumstances, 

Jupiter is in Leo, and comes to the 
meridian at 7 P. M. in the middle of the 
month. On the 3ist he is in quadrature 
east of the sun, Saturn is also in Leo and _ souths 
about half an hour later than Jupiter. Throughout the 
month we still see the dark side of his rings, illumi- 
nated only by light transmitted through the interstices 
in the rings, and by the feebler amount reflected from 
the planet itself, as explained in our articile of last 
month. 

Uranus is in Aquarius and a morning star. He is 
in quadrature on the 3lst, and crosses the meridian at 
six in the morning. Neptune is also in quadrature, 0D 
the opposite side of the sun, on the Ist. He is im 
Cancer and is observable (telescopically, of course), iM 
the early evening. 

The moon is new at 4 P. M. on the 7th, in her first 
quarter at 10 A. M. on the 14th, full at 3 P. M. on the 
21st, and in her last quarter at 5 P. M. on the 29th. 
She is nearest the earth on the 11th, and farthest away 
on the 27th. While she makes her monthly circuit she 
passes Uranus on the 2nd, Venus on the 5th, Mercury 
on the 7th, Mars on the 8th, Neptune on the 13th, Jupi- 
ter on the 15th, Saturn on the 16th, and Uranus again 
on the 29th. 

Princeton University Observatory, 

April 17, 1921. 


June 22. 
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Using three rope-gripping members and a sus- 

pended seat, and a near view of two of the rope- 
climbing stirrups 


A Pocket Stairway for Climbing Ropes 
_.. amounts to a pocket stairway for climbing 

ropes has been developed by a Frenchman, M. 
Paul Cans, and demonstrated by him with gratifying 
suecess. As efficient as this device is, its simplicity is 
undoubtedly the most surprising feature. Indeed, it is 
one of those devices which, when studied by us for 
the first time, call for the irrepressible exclamation 
“Why didn’t we think of that before!’ 

It will be noted by studying the accompanying illus 
tration that the device consists of a stirrup for each 
foot, which is hinged to a lever terminating in a ring 
which, in turn, is pivoted to the framework connecting 
two fixed rings. The rope passes through all three 
rings. Obviously, when the stirrups are pressed down, 
the center or pivoted ring grips the rope firmly, but 
when the stirrups are raised the center ring is in aline 
ment with the fixed rings and the rope is released. 

Now then, to climb a rope it is merely necessary to 
push on the first stirrup which is locked on the rope, 
while the second stirrup is released and slid upward; 
whereupon the second stirrup is pushed down, locking 
on the rope while the first stirrup is raised and re- 
leased so as to be slid upward, and so on. Rapid prog- 
ress can be made with this equiffment. To slide down, 
it is merely necessary to raise the stirrups and the 
rope slides through the rings. 

By using a third device from which the stirrup has 
been removed and in its place a suitable rig for a 
seat is used, it is possible for one to climb a rope and 
rest at any point without effort, since the weight pulls 
down on the pivoted lever and grips the rope, thus rest- 
ing the feet. 


Taking a Cast from a Living Model 
S OME remarkable results in the way of faithful casts 
from living models have been obtained by the 
Belgian sculptor, Pierre de Zoette, by a simple method 
which he has devised. The face of the model is coated 
with a suitable grease, after which plaster of paris 
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Copyright, Keystone View Co. 
Removing part of the plaster cast made with a 
living model in order to obtain a strikingly 
faithful reproduction 
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is applied. Provision is made so that the model may 
breathe, for the casting process lasts some eight min 
utes or more, Furthermore, a fine wire is placed in the 
plaster of paris mixture, After the plaster has hard- 
ened, the fine wire is carefully pulled up so as to 
cut the plaster mold in half to facilitate its removal. 

This mold is, of course, a “negative.” To form a 
“positive” the mold is assembled and the breathing hole 
plugged up, after which plaster of paris is poured in 
and allowed to set. Upon removing both halves of the 
mold a remarkable cast is obtained, which, after slight 
touches here and there to remove small flaws in the 
casting operations, is a photographically correct repro- 
duction of the head of the model, 


French Industrial Reconstruction 

A RECENT report from the office of the American 

commercial attaché in Paris states that of the 
1,241 industrial establishments in devastated regions 
of France, 3,239, or approximately 76.2 per cent, re 
ported on October 1 that they had resumed operations 
either in whole or in part. In 1914 the total number 
of workers employed was 773,639, and on October 1, 
1920, it is reported that the number employed in those 
establishments was 435,664, or about 44.6 per cent of 
the prewar personnel. It is noted that in the Lille 
regions 87.8 per cent of the industrial establishments 
have resumed operations; in the Department of the 
Ardennes 83.9 per cent; in the Department of Meurthe 
et Moselle 83.1 per cent; in the Department of the 
Nord 80.5 per cent, while in the Departments of Pasde- 
Calais and the Vosges, the industrial establishments 


that had resumed operations were 74.4 and 73.1 per 
cent, respectively. 














Remarkable head-dress of a Mongolian duchess 


Speaking of Odd Head-Dress 

UR engineer readers have an interesting problem 

on their hands in deciding just what form of rein- 
forcing this Mongolian lady employs for her head-dress. 
At any rate this photograph was secured by Mrs. R 
Chapman Andrews, wife of the Associate Curator of 
Mammals of the Museum of Natural History of New 
York City, while on a recent trip through China, The 
head-dress is typical of Mongolian nobility, and it is 
interesting to learn that our lady is a Mongolian duch 
ess. Further proof of her social rank is to be found 
in the two red spots on her cheeks below the eyes. 


Electric Light from Waste Pipe Flow 

N ingenious and, withal, economical Frenchman, 
A M. E. Colardeau, recently drew attention at a meet 
ing of the Academy of Sciences to the many sources of 
energy which are wasted daily. If these were utilized 
the community would be saved many millions yearly. 

As a concrete case he cited the way in which water 
is allowed to run out of the ordinary kitchen tap 
without its force being utilized. If the water flows, 
as is usual, from a cistern five meters above and at the 
rate of one liter per second, this flow provides sufli- 
cient power to keep charged accumulators necessary 
for the lighting of 20 lamps of 10 to 50 ¢.p. each, 

In the country, where municipal water supplies of 
considerable pressure are absent, the scheme could also 
be put into practice, water being first pumped into a 
cistern by windpower, the same water being used con- 
tinuously and drawn up from a reserve supply situated 
in the cellar. 

M. Colardeau lights his own house in this way at 
Les Perreux, the apparatus he uses being contained in 
a box measuring 1 ft. by 2 ft. by 2 ft. The idea appears 
to be worthy of investigation. 
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Using an alternating current motor to drive the 
perambulator motor for recharging storage 
battery during idle moments 


When the Electric Motor Pushes the Baby 
Carriage 

S OME day, when our statistical editor gets 

to it, We are going to work up an interesting com 

parison showing how much horsepower is expended in 


around 


the course of one year by fond parents pushing their 
offspring about the face of the globe, as compared with 
the total mechanical horsepower produced in the sam 
period, In the meantime—and despite the 
ness of not having exact figures at hand—we venture 


iwkward 


to present the electrically-driven perambulater which 
has made its appearance in England. This little vehi 
cle has been designed to relieve the parents of some 
of the hard work of pushing their babies about, 
especially up steep grades. We are told that the Eng 


lish perambulator de luxe is provided with a 1/18 
horsepower electric motor and a 6-volt, SO-ampere-hour 
storage battery The motor drives the front wheels of 
the perambulator through a double reduction chain and 
sprocket drive. The battery is suspended at the rear 


and quite close to the ground. By driving the motor 
with another motor operating on any lighting current 
even alternating current, the battery may be recharged 
in idle moments, as shown in the above illustration, A 
heavy wooden frame placed below the pera. ibulatoer 
springs serves to carry the storage batte rnd the 
electric motor, The slow speed at which perambulators 
are driven makes the 1/13 horsepower sufficient por 
erful for the work in hand, even on the steepest grads 
it is reported, 

Inserting New Sections in a Stone Pillar 
FIVHE accompanying illustration is of interest in that 
| it depicts the method empleyed in removing ds 


fective sections and inserting new sections in large 
stone pillars. Clamps are placed about the upper 
section and a jack is inserted so as to raise it enough 
to permit of removing the defective section. The good 
section is then swung into position by means of a block 
and tackle, and the upper section is released until it 


finaliy rests firmly on the new section 








y | 
—— 
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Copyright, Ewing Galloway 
Jacking up the upper section of a pillar and 
swinging new section into place with 
block and tackle 
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Laminated wood bumper for automobiles, and springs which serve as mountings 


Laminated Wood for the Auto- 
mobile Bumpe1 
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\ miniature race track with twelve 
“horses” that may be carried in 
the pocket 





ers ol 


ind shi pe, after which 
several coats of special airplane pro 
peller varnish are applied 
\ Piston Vise with a Firm but 
Harmless Grip 
,) sing a hew piston vise recently 
B introduced by a New York manu 
facturer, it is possible to hold any round 
rregularly-shaped work without the 


L : | 





\ vise that holds the piston or other 
work firmly in place 


eel f «dl ng or marring it Phe 
“uws of this vise have four points of con- 
t and it is claimed that this arrang 
nt equalizes the tension and prevents 
listortion. In order to protect the piston 
Phrough 


fine thread screw pressure is gradu 


he jaws are lined with lead 


tily applied and the handle can be easily 
urned to any iegret One of the vise 
iws is movable so as to receive larger 
vork than usually handled rriangular 
ol blocks attached firmly to the V- 
make it possible to use the device 


parallel jaw vise 


A Lathe for Peeling Oranges 
OWN in Havana they have an in- 
I genious method of peeling oranges 
which never fails to amuse the foreigi 
visitor to the Cuban city Street ven 
ders selling oranges offer to peel the 
uit This they do by placing the 
ige in the lathe-like device shown in 
« accompanying illustration, and then 
turn the handle until a cutter removes 


practically ll the skin except at the 
two tips which have served to hold the 
orunge in place Che skin comes off in 
ne long peel, as shown, as the crank is 


turned rhe cutter must be frequently 


resharpened 


A Race Track for the Vest Pocket 
a ROM Germany comes the ingenious 

game made in the form of a watch 
and depicted in the accompunying illus 
tration, In truth, this is a miniature 
race track which is operated by pressing 
down the button in the upper right-hand 
Horses” 

twelve are kept in little “stables” 
iround the outside of the race track on 
which from one to twelve “horses” can 
run according to the number of persons 
playing. When the button is pressed, 
the dial in the center spins around, tak 
ing the “horses” with it. The first 
at the finish post is the winner 


corper numbering from one 


“horse” 


A Machine that Straightens Bent 
Spikes 
\ MACHINE for the purpose of re 


3 claiming bent track spikes has re 


i 
cently been developed. Such a machine 
is particularly useful wherever trackage 
is used and especially where trackage 
is constantly shifted, such as in quar 
ries, and so forth 

The old method of straightening bent 
spikes by hand was both dangerous and 
expensive and a very large percentage 
of the badly bent spikes had to be 
scrapped, as took too much time and 
Was exceedingly dangerous to workmen 
‘The mackine will straighten a spike that 
is bent and twisted at nearly right an 
gles, and it also eliminates the old and 
costly method of handling and shipping 

central points and then resorting 
rhe machine weighs less than 70 pounds 
ond can eusily be taken to the job by 
the section men or bridge gang and all 
bent spikes be put back into service 
ugain By putting the usable spikes 
back into service it reduces new spike 
requisitions and also keeps the scrap 
bin at the central points clear of usable 
spikes, 

The spike-straightening machine is 
mude of electric steel casting, heat 
treated, giving it strength, and the wea 
The spikes 
are squeezed, thereby eliminating wear 


ing parts are case hardened 


in the grooves 


Better Fruit Packing with Less 
Work 


\ “automatic” system for packing 
4 ind wrapping fruit with all the ad 


ages of the prevailing individual 


| Po 











eee > 
Copyright, Kadei & Herbert 
A few turns of the crank serves to 
remove all the skin from an orange 





Wrap and some others has been intro 
duced on the Pacific coast. In fruit in 
dustries where highly-skilled and highly 

















This machine serves to bend the bent 
spikes back to their proper shape 
for further use 


paid fruit packers have been regarded 
us a necessity heretofore, the new 
method is one of the most talked-of sub- 
jects at this time. In one case, its in- 
troduction actually led to a strike of 
Chinese packers, who saw the high 
wages they had been earning slipping 
away from them. The new wrapping 
and packing system not only can quickly 
be adapted to inexperienced help, even 
children—it can be learned in a day— 
but it is considerably less expensive in 
miterials, 

‘The new automatic system is known 
as the Sykes. It was devised by George 
Sykes. Its basis is the so-called sepa- 
rator wrap. This is a flat, pliable piece 
of cardboard the size of the apple box 
vw otber fruit container being used. At 
regular intervals on this cardboard there 
are radial cuts, the number of those va- 
rying with the sized fruit being packed. 
Thus the separator wrap used for apples, 
pears and other fruits and vegetables 
with a diameter of 3 inches to 3° inches 
has fourteen radial cuts. At these cuts 
the cardboard is slightly cupped. 

The packer puts a wrap, sometimes 
called a “form,” in the bottom of the 
box. He places an apple, stem down, 
on euch cut or cup. Next, he places 
auother wrap on top of this first layer 
or tier, reversing it so that the cuts or 
cups are not above the apples in the 
first tier. He goes on in this manner 
util he reaches :he top of the box, 
when he takes a board slightly smaller 
than the inside of the box, places it on 
top of the packed fruit, and with evenly 

(Continued on page 378) 




















Side and top view, with several oranges removed, showing the new separator 
wrap method of packing 
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Tilting Grain Cars in All Directions 
to Empty Them 
(Continued from page 361) 
any reason halted on their way to the 
bins aloft. Without this backstop the 
weight on one side of the elevator head 
and lack of weight on the other side 
would cause the elevator belt to reverse 
its action when the power went off. This 
is a common experience in other elevators 
and invariably causes several hours’ delay. 
Government regulations require’ that 
after weighing each car of grain the 
weights shall be removed from the scale 
to test the latter. To lessen the time con- 
sumed in meeting this requirement, a 
lever has been provided which lifts the 
weights free of the scales by a single 

movement of one arm, 

These are but a few of the outstanding 
features of this structure which illus- 
trates the last word in elevator consiruc- 
tion. 


Looking Backward 4,000 Years 
(Continued from page 366) 

who could afford it purchased such mod 
els to be piled around his coffin in his 
tomb and today every museum possesses 
a few. What was important in this case 
was the fact that Mehenkwetre was a 
person of great wealth who, to duplicate 
the bountiful existence he had led in this 
world, had supplied himself with a larger 
series of such models than has ever before 
survived to modern times, This survival 
we owe to the fact that his tomb architect 
had adhered to the archaic idea of the 
“serdab” and that this crypt had escaped 
the plundering of his burial chamber. 

Each group or model was removed 
with extreme care, photographed, a 
minute chart made, and every figure num- 
bered, The reader may wonder why so 
much labor should be spent in the cramped | 
little chamber where one’s head banged 
ugainst the ceiling every time one forgot 
and stood upright. The answer is that 
no one can foretell what questions may 
arise in the minds of other students who 
did not have the luck to see the models 
in place. For example, it has been sug- 
gested that the boats sailing upstream 
should be placed with their prows to the 
south and those rowing down with their 
prows to the north, The photographs and 
the plan make it possible to reconstruct 
the position of every boat and the archae- 
ologist at home will be able to answer the 
question to his own satisfaction. 

Curious injuries to some of the fig- 
ures suggest a clandestine visit of | 
some children of the family some 4,000 
years ago, Who appear to have sneaked in | 
and played with the figures and burned | 
one of the masts and lost one of the arms| 
of the fisherman. At last all the tray- 
loads of models were safely under lock 
and key, All had to be photographed, for | 
one-half of the find had to go to the Cairo | 

| 
| 
| 
| 
| 








Museum, while the other half went to 
the Museum in New York. There are 
twenty-four groups in all. They are pic- 
tures of daily life and only three have 
anything to do with the tomb or with the | 
funeral. On either side of the chamber 
were statues of girls in fancifully colored 
garments bringing offerings to the tomb; 
Wine, meats and bread, and each with a} 
live duck in her hand. They are half 
life-size and are carved from wood. One | 
freup of four figures makes the other 
funeral group. All of the rest of the 
models pictured the life which Mehenk- 
Wetre lived here and which he expected 
to live in the hereafter. The most im- | 
posing of all is the noble counting his 
cattle, which is unfortunately in Cairo, 
hut is shown in one of our illustrations. | 
The slaughter house, the granary, the 
bakery, the brewery, the textile mill, the 
carpenter shop, are all to be found in 
these fascinating little groups. Two 
model gardens were found, one with a 
little copper pool to hold water and sur- | 
rounded by fruit trees. 

A great man like Mehenkywetre 


| distant future, states this company ; but to 


| in this direction. 


| By the same token the suggestion of the 


| portation more than any one thing—might 
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would be required to journey up and 
down the river, so he had vessels for 
business and vessels for pleasure and half 
of the models found are of boats and 
were typical of the Nile river craft 4,000 
years ago. The models of boats are about | 
$ feet long and have crews of 12 to 18] 
sailors outside of officers. A sort of hum- 
orous fidelity inspired the maker of these | 
ships. In the cabin of one sits a little | 
steward beside a bunk under which are 
tucked two little round-topped traveling 
“hair” trunks very much like those of a 
generation ago. 

A great man like Mehenkywetre 
come to New York will find the mod 
els in one of the Egyptian rooms on 
the Fifth Avenue side of the Metropolitan 
Museum of Art. Space does not allow us 
to show many of the models, but a much 
fuller article with many additional illus- | 
trations will be found in the Screntriri 
AMERICAN Montuty for June. The text is | 
in the exact words of two of the members 
of the Expedition and it reads like a 
fairy tale. 





long run 
Neverslip Lock Washers 


will increase the value of your product 


Fuel Conservation Opinions—I 
(Continued from page 368) 
charge. The principal element of cost in 
steam plant operation is an operating 
charge. If manufacturing developments 
tuke place near water-power developments, 
power costs should be appreciably lower, 
and the gain substantially greater than 
the present condition of employing long 
transmission lines. Water power will 
certainly supplant steam power in the not 


Your product is valued, in the long run, not only 
by the materials and labor that go into it, but also 
by the service and satisfaction it delivers to those 
who use it. 

this we must add the statements of 
others to the effect that water power 
ean only supplant steam in regions well 
within the range of economical distribu- 
tion. Where water power is not at hand, 
there can be no water power develop 

ments, Furthermore, many fuel author 

ities are agreed that water power is not | 
a universal project that can be considered 
in general terms: each and every develop- 
ment should be considered by itself. 


There is one way by which you can make certain 
that each nut and bolt on your product is deliver- 
ing a maximum efficiency in gripping power, and 
that is by using the 


NEVER SLIP 


Bringing the Fuel to the Factory 

During the days of war and the abnor- 
mal business activity following the Armis 
tice and persisting up till a few months 
ago, many consumers of fuel experienced 
no end of difficulty in getting their fuel 
supply from the mine to the factory door. 
But with the present business depression | 
and the general slowing up of railroad 
traffic, there is little or no real difficulty 








LOCK WASHER 


Every Neverslip Lock Washer is made in accord- 
ance with the standards adopted by the Society of 
Automotive Engineers. The sections are always of 
pO A sufficient thickness to develop the spring tension 

However things may be at this writing, z ad f } 
it is certain that business must soon re- required 0 them. 
vive to full blast, so to speak, in which 
case large consumers of fuel will again 
experience difficulty in transportation. 


In addition, Neverslip Lock Washers are the only 
ones that have corrugated gripping surfaces. These 
corrugations provide 60% greater gripping power, 
a fact proved by special test made at the Curtiss 
Aeroplane factory. A copy of the report of this 
test will be mailed on request. 


Vice President of the Laclede Gas Light 
Company—that a working out of a scheme 
which would permit more regular mining 
throughout the year would help out trans 
In other words, Neverslip Lock Washers increas 
the length of service of your product, increase its 
satisfaction to users and thus increase its value— 
at no additional cost to you! 


well be put into operation, even now 

The burden of transporting fuel can be 
lightened in a large measure if certain in- 
dustrial districts will use the low grade 
fuels available near their plants instead 
of importing a higher grade supply from 
a distance, states a fuel authority who 
specializes in automatic stoking machin 
ery. Until recently this importing of bet 
ter fuel has been imperative in many 


You will be interested in our booklet ** Rattles—A Gripping 

Story’’ which describes the features and uses of Neverslip 

Lock Washers. We will gladly send you a copy on request, 
Lock Washer Division 


National Umbrella Frame Company 
30th and Thompson Sts., Philadelphia, Pa 


cases because the stoking equipment then 
on the market would not give high capaci- 
ties or flexibility with the lower grade 
fuels. However, there are stokers avail- | eat 


, 
Pp | 


able today that permit of using these low NEVER Sut 
LOCK WASHERS 


Hardware and Auto Supply 
Dealers can supply you with 
this Special User’s Assort- 
ment of 530 Neverslip Lock 


Washers of assorted sizes. 


grade fuels; and, once these stokers are 


employed in a big way, there will be a [GREATER GmiPPis A ALL PURPOSE 
WATIONA, vw AME CO 


reduction in the unnecessary coal-carrying 
burden now borne by the railroads and 
lake boats. 

The American Engineering Company 
of Philadelphia states that in its opinion 
there would be an undoubted advantage 








(Continued on page 377) 











SCIENTIFIC 


AMERICAN 





Recently Patented Inventions 
i Brief Descriptions of Recently Patented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 





L:lectrical Devices 
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y inv relates more 
T ble strainer for coffee 
constructed that it 
I enta tl losing f tl lid of the 
\ } is to provide a device 
w) } ' ! ind nstructed as to lie in 
hr i to the spout, and 
" t of foree to effect a 
is preventing accidental 
VARDROBE FIXTURI B. Bracer, 84 Sth 
Ave | } ys Y An object of the i 
provide a rail member having 
un i ] wnwardly projecting handle for 
th pu! n taereof in any direction with 


hannel member A 


further | Calle 


gcarme 


nts or 


! Pp led with facilities for supporting 
I ser é tl est possible po 
SAFETY DEVICE FOR WELLS J. F. Me 
Dov 2015 Laurel St., Shreveport, La The 
ent has fo its ect ft provide a «de 
e which may be arranged at the top of the 
ell casing, about the drill stem or other tools 
{ preventing downward movement f 
s «ut the raisil thereof, the sil 
ins having means r gripping th ster 
i it n es ce lly and for releasing 
the stem when it moves upwardly 
CONFECTION CONE CARRIER J. J. Bo 
Abererombic N. D This invention re 
st I dof cardboard for carry 
£ es tal x ice cream, the object be 
gt pr which effectively sup 
vorts a plurality of s without the necessity 





\ PERSPECTIVE VIEW OF THE CARRIER WITH 
LID BROKEN AWAY 
f providing an additional means for support 
ing the carrier during such operation. The 
ventio allows of the formation of such 
carrier with a minimum quantity of card 
board at the same time providing a cover 
as well as a support for the ice-cream cones 
RULE HOLDER C, R. D. Kane, 524 2nd | 
St Hoquiam, Wash This invention relates | 
ore particularly to an inexpensive device 
whereby folding rules may be effectually held 
in rule pockets of overalls and work garments 


accidental displacement, and 
of ready 


The 


against dauger of 
n such way as to removal 


of the 


permit 


rule when desired device may be 


secured in place 

WINDOW LL. 
The 
metal 


readily 

CASEMEN' 
Habana 
particularly relates to a 
sash A 
that 
simple 


LANK, P. O. Box 


1066 Cuba invention more 


window frame 


specitic object is to previde an 


and 


embodiment may be produced from few 


elements of form and resulting in a 





strong and weather-tight casement by the ordi 
nary methods of manufacture employed in the 
quantity production of metal sashes and win 
dow frames, 

OILING DEVICE A BLUMENTHAL, ¢/0 
Bronx Novelty Works, 3476 3rd Ave., Bronx 
N. ¥ The object of the invention is to pro 

oiling device arranged for thoroughly 
rubbing oil or similar liquids on wooden fioors 
ind the like Another object is to prevent 
seratehing or other injury to the surface 
eated and to permit of conveniently oiling 


1 large surface with a single charge of oil 


ind without requiring much physical exertion 
on the part of the operator 

BOX FOR ARTICLES OF PERFUMERY 
J. A. L. Dumons, 171 Rue Ordener, Paris, 
Franee The invention has for its object the 
provision of a box designed to contain and to 


use various articles of per 


retain firmly during 
, dentifrice so Ips, 


fumery such as shaving soaps 


blocks of solidified brilliantine, compressed rice 


powder, et« rhe device is arranged in such 
manner as to collect the excess lather and 
water, or the material which runs over the 


edge, at the same time insuring that the prod 


uct is firmiy held 
Hardware and Tools 

DOOR HANGER AND ADJUSTER E. G 
Morin, 4004 20th St., San Francisco, Cal. The 
primary object of the invention is to provide | 


a hanger which is simple, inexpensive, reliable, 
capable of being readily 
which may 
necessitating 


practically noiseless, 


easily adjusted and be easily 
fitted 


the door frame or 


and 


assembled and without any 


change in wall construction 
or the provision of special wall and door frame 
construction 

FOLDING 
Maipu 


LAFUENTE, 
Argentina. | 


SHUTTER.—M. D. 


671, Buenos Aires, 


metallie shutter 
the 
which constitute 
lodged 


one or 


relates to a 


This 


substantially 


Invention 
characterized by particular 


manner in which the parts 
folded 


formed at 


within 
both 
the 


the structure are and 
i recess or 


the 
shutter cor 


cavity 


frame, aceording to whether 


two 


sides of 


one or of doors or 


isists of 


parts. 


Heating and Lighting 


RADIATOR PLUG (. J. Brown, Box 375 
Hamilton, Texas rhe object is to provide 
a plug for sealing the tubes of radiators with 
a fluid-tight joint, thus permitting the usual 


The de 
a spherical body of resilient ma 
the 
and 
the 
and 
the 


sealing caps to be dispensed with. 
vice comprises 
terial, disposed at opposite sides of 
through the 
clamping threaded 


their edges serrated 


caps 


body, a bolt body 


passing 


caps, and a nut on 
bolt, the 
inturned 


body to 


caps having 
for penetrating engagement with 


prevent rotation. 


Machines and Mechanical Devices 

PISTON RING J. MILLER, Central 
Ave., Albany, N. Y. This relates to 
a sectionalized piston ring having similar sec 
tions and tapering 
uniformly from the middle to both ends, where 
by uniform obtained and effec 
tive fit the piston ring and | 
eylinder, 
shallow 


each 


206 
invention 
each 


oppositely disposed 


tension is an 
produced between 
the meeting faces of the rings having 
half-way 
section, insuring the 
tenance of a film of oil between the sections | 
AIR COMPRESSOR.—E. A. Gotie, Grand | 
Beach, Mich. The invention more particularly 


grooves extending around 


such main 


grooves 


relates to compressors of the rotary type. The 
prime object is to provide a device in which 
the air may be compressed with greater effi 
ciency than is capable of machines at present 
in use, A further object is to provide a de 
vice which is simple in both construction and 


operation. 
Musical Devices 


PHONOGRAPH SOUND BOARD.—W. A. 


Scorr, Box 78, Parkwood, Oreg. The object of 


this invention is to provide a device wherein 
the volume of tone is increased while the 
quality of the instrument is rendered with 


voice; it 
words be 
combined 


and in the 
the distinctness of the 
spoken, the 
with an amplifier and forming a part thereof. 


clearness, reproducing 


adds to 


also 


ing sound board being 


STOP FOR PHONOGRAPHS.—R. BartTo.io 
MEH, 240 W. 24th St., New York, N. Y. The 


invention relates to a stop which will be actu 
ated automatically upon the reproducer reach- 


ing the last groove of the record By this de 


vice it will not be necessary to insure the stop- 
page of the turn table, even though the record 
varies with respect to the number of convolu 


tions of the spiral groove in its face. 


Prime Movers and Their Accessories 

CRANK-CASE BREATHER FOR INTERNAL 
COMBUSTION ENGINES = € MILLER, 
Neb. An object of the invention is to 
means for the crank 
with oil by the engine 
and prevent undue within the 
crank case, and the entry of dust and grit into 
the retain entering dust 
and grit entrance of the ease 
and provide means whereby the same may be 
as required. 


Genoa, 


provide supplying case 


lubricating required 
| 

compression 

and to 


ore k .e . 
erank case, 


against crank 


readily cleaned out or removed 

INTERNAL COMBUSTION ENGINE.—€, L. 
MacVey, c/o Foster's Jewelry Store, Monroe, 
La. An important object of the invention is to 
provide a construction of rotary valve by use 
of which the four functions of intake, 
pression, firing and exhaust may be performed 
upon one complete revolution of the valve. A 
further object is to provide an engine having 
gravity operated means for lubricating the 
rotary valve, and for feeding the used oil from 


com 


the valve to the interior of the cylinder for 

lubricating the piston, the spent oil being 

subsequently exhausted from the cylinder. 
AUTOMATIC FUEL FEEDING DEVICE.— 


A. 8. Kina, c/o First State Bank, Pawnee City, 


Neb. The invention relates to devices for au- 
tomatically feeding the liquid fuel from the 
storage tank to the carburetor of an internal 


combustion engine. A further object is to pro- 
vide a device which is simple in construction 
and liable to easily get out of order and in 
which the feeding of the fuel is rendered posi- 
tive through the action of the engine. 


| 
‘ 
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Railways and Their Accessories 
MEANS FOR DRIVING LIVE STOCK FROM 
RAILROAD TRACKS.—W. A. WILLIAMS, 601 


E. Cheves St., Florence, 8. C. The object of 
the invention is to provide a of tele. 
scoping tubes at the front of a locomotive with 


allow water or steam to 


series 


view to 


pass out 











VIEW OF 


THE 
EXTENDED 


A SIDE DEVICE APPLIED IN 
POSITION 


of the outermost tube in a stream a distance 


along the track to drive the cattle off and 
thus avoid the killing of such live stock. 
Another object is to enable the engineer to 


readily apply such means and to permit of its 
normally folded to take up very little 


being 


room, 
Pertaining to Recreation 


ROLLER SKATE.—B. F. Spencer, Box 213, 





Los Angeles, Cal. The purpose of this inven- 
tion is to provide a skate in which the 
foot plate and the clamping plates as well 

ee 

¢ . 

' 

‘ 

‘ 

‘ 

H 

A VIEW SHOWING THE SKATE APPLIED 

as the supporting brackets of the wheel are 


formed from a single sheet of metal, thus per- 
mitting the stamping of the same and thereby 
materially reducing the cost of manufacture. 


Pertaining to Vehicles 


TIRE.—0O. Buse, S24 Second Place, Plain- 
field, N. J. An object of the invention is to 
provide a tire having projections which are 


made hollow and in which cementitious inserts 


are embedded securely anchored in the tire 
and located flush with the outer face of the 
tire so that this material, when hardened, 
forms an artificial stone insert which consti- 
tutes a permanent fixed part of the tire. 
REFLECTOR.—E. ZIMMERMANN, Jr., 137 
Lincoln St., Hudson Heights P. O., N. J. The 
invention relates more particularly to reflee- 


tors for automobile heaclights, an cbject of the 
invention being to provide a reflector which 
ean be inserted in an ordinary headlight cas 
ing without altering the construction, and 
which will increase the area and power of the 
illumination and at the timé diffuse or 
soften the light so as to prevent glare. 


same 


Designs 
DESIGN FOR A PEN-HOLDING ATTACH- 
MENT FOR INK BOTTLES.—J. J. Harpvr, 
5512 Walnut St., Shadyside, Pittsburgh, Pa. 





We wish to call attention to the fact that 
we are in a position to render competent serv- 
ices in every branch of patent or trade-mark 
work. Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
applications, irrespective of the complex nature 


of the subject-matter involved, or of the 
specialized, technical or scientific knowledge 
required therefor. 

We also have associates throughout the 


world, who assist in the prosecution of patent 
and trade-mark applications filed in all coun- 
tries foreign to the United States. 
MUNN & CO., Solicitors of Patents 

NEW YORK 
Tower Building, CHICAGO, ILL. 
Scientific American Bldg., WASHINGTON, D.C. 
Hobart Building, SAN FRANCISCO, CAL. 
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Valuable Facts About. 
Water-Proofing 
Dust-Proofing 
Oil-Proofing 


Fuel Conservation Opinions—I 


we 
vio) 





(Continued from page 


| for the coal operator and for transporta- 

| tion if fuel were allocated to particular 
districts and the users were required to 

i their annual needs. It 

tomary at the present time for all users 

to accumulate a maximum surplus prior 

to winter conditions of transportation. 


is cus- 


C O N . R ETE While there are a number of disadvan- 

| tages against storage of coal in spring, 

F B k which coal is to be used the following 

in This ree oo winter, due to deterioration and so on, 


and a further disadvantage of probable 
lower costs later, much could be done in 
this direction to relieve the intensified de 
mand in the late fall. 

From the railroad standpoint, Mr. A. T 
‘ Hardin, Vice President of the New York 
Central Lines, states that under ordinary 
conditions no particular trouble is experi 
enced in the transportation of fuel. 
Where the New York Central Lines do not 
directly reach the mines, they are reached 
by intermediate connections and the haul 
to junctions with their lines is compara- 








S M O O T H - O N tively short. It is customary during the 
summer months when the coal market is 
| r Oo n e. e m e n t Ss dull to secure a surplus supply of coal 


which is stored at points on the line that 


ET this free book and see how you 
can make your Concrete, Brick 

and Stone Floors, Walls, Tanks, etc. 
Waterproof, Dustproof, Oilproof, or 


| are most remote from the coal fields, 
used during periods when there might be | 
| interruptions to traffic. A number of in- | 
Gasoline proof. dustrial plants follow the same course. 
Smooth-On concrete floors cost but little During the past five years there have been 
more than ordinary concrete floors so many unusual conditions to contend 
last much longer and are dust proof, with that the distribution of commercial 
oil proof and water tight. coal, and to some extent the railroad coal, 
Get the facts —use the coupon. has been irregular; but under normal con- 

OM jereey City, Ne Jn USA. ditions yw Me hag difficulty in distribut- 

Ing coal reguiarly, 


Also typical of railroad opinion is the 


to be 





DETACH AND MAIL TODAY 


ang po ne CO. Jeracy City, N-J-. U-8. A. remark of Mr. Bean, Mechanical Assis- 
advertised in Scientific American, May 7, 1921 tant to the President of the New York, 
ied aetes New Haven & Hartford Railroad, to the 
Setidtead ent Téa effect that it appears reasonable to be 

et lieve that railroads could very largely off 
Addres } set coal distribution difficulties if more 





of the users of coal would carry a reason 
able amount in stock—accumulating said 
stock during periods when demands for 
coal are the least. 

In an early issue this fuel symposium 
will be concluded, with particular empha 
on the fuel conservation phase and 
the suggestions bearing on new fuels and 
future power. 


For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 


From 9-in. to 18-in. 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand- 
up Treadle. 


W. F. & J. Barnes Co. 


Established 1872. 


1999 Ruby Street 
Rockford, Il. 


POWER BENDERS NEW "MODELS 


Pipe 
meee ae: 4 (Pat 
electrically ope orate d to 
bend from 1 in. to 8 ins 
Send for printed matter 


sis 
sources of 


Cold Vulcanization of Rubber 


(Continued from page 369) 








organic dyes, ete., 
where before only inorganie pig- | 
ments were allowable, delicate dyes hav 
ing been destroyed by the combined action | 


corporate delicate 





coarse 





Way tise manufacturel/ of the heat and the sulfur. Beautiful 

inh wo 8 esd, 1) fabrics and wall coverings in the new 

\ American P ‘ipe Bending rubber have been produced. As regards 
aes 2 Machine Co. physical properties it is quite equal to the | 


Manuf acturers 


” 32 Pear! St., Boston, Mass., U.S.A. 


product of the old hot and su- 


perior to that of the old cold process. It 


process, 














is also possible to work up organic matter 
and fiber in the mass of the rubber, 
ing toughness and the hard wearing prop- | 


GEARS 


All Hinds Small 


secur: | 


The most accurate made and prices 

















reasonable We carry a complete erties suitable for rubber soles, pheumatie 
line of gears in stock for immedi- 
ate shipment. Can also quote on tires, ete. 
special gears of all kinds. Send us ses a . 
your inquiries By the new process it is also possible 
Write for Catalogue to vuleanize rubber in solution, a feat 
CHICAGO STOCK GEAR WORKS not hitherto possible. If a solution of 
_ JO) Sev JoSeroen Sreot,_ Chien rubber in any of the usual solvents, ben- 
zine, toluene, ete., be treated alternately 
TWELL=="WE] 7 with sulfur dioxide and sulfuretted hy- 
PAYS drogen, the thin solution rapidly thickens 
Own a machine of your own. Cash or easy and forms a jelly which can be put to 


terms. Many styles and sizes for all purposes 


Write for Circular. 


WILLIAMS ROS., 434 W. State St., Ithaca, N.Y. 


many uses, it being possible to coat fabric 
in this way with vulcanized rubber in one | 














process. Previously the fabric was coated | 
with rubber in solution, the solvent evap: | 
| H. P.,110 volts, orated, and the fabric then vulcanized. 
A. C., 60 cycle, The great advantages which render the 
A sssis now. Peachey process of fundamental impor- 
tance are: 


LARGE QUANTITIES NEW WASHING OF MOTORS 


i. f aanterd —- ate the full Sesto, gearantee 
bewes seat. Suitable for opera ting Cottes 
ines Crea Seporotere, vy Washers. Ait Compressors, 


Te 


(1) No heat is required, and to a great 
extent mechanical pressure may be dis 
pensed with. 


















ses erences 2) It is a true sulfur vulcanization, 

sarwscvonens : ik iginal Goodyear process, Sul- | 
OlUS. H. JOMNSTOR 1 CER like the original , ’ 

ve 2 fur chloride treatment is not. | 
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Why 
“One-Piece?” 


ECAUSE the collar 

button made of a 
single piece of metal 
wears longer. It is bet- 
ter value than the button 
with separate base that 
may wear and fall off. 





“PARKROGER"” 
ABSOLUTELY ONE-PIECE 
COLLAR BUTTONS 


are the only buttons made from a single piece 
of rolled gold plate—gold on both sides. 
Positively no base to wear loose. Can’t stain 
or poison the skin. And made in a variety 
of styles to fit every man’s needs or fancy. 
Guaranteed to satisfy or a new button free. 
Ask your haberdasher or jeweler for 
PARKROGER 
PARKS BROS. & ROGERS, INC. 
Providence, Rhode Island 
"’ SEPARABLE CUFF BUTTONS 


MAKERS OF PARKROGER “JIFFY LINK 






































Since Price Moves the Goods — 


Get a better price on your machine operative’s work 
—paying only for the amount actually produced, and 
recorded on a Veeder Counter. You bu uy a definite, 
registered production, not just services of variable value, 
from the man whose machine is equipped with a 


YT 
COUNTER 


Set-Back Re | hae 





The large 

dution ( ounter at right 
is le than 3 actual 
ize. The small Revolu 
tion Counter below 1 


wn nearly full 








a as | anes 


The Set-Back Revolution Counter above rec- 
ords the output of the larger machines where the revolu 
tion of a shaft registers an operation, Counts one for 
each revolution, and sets back to zero from any figure by 
turning knob once round. Supplied with from four to ten 
figure-wheels, according to purpose. Price, with four 
figures, as illustrated, $10.00 (subject to discount), 


The Small Revolution Counter at left records 
the output of smaller machines where a shaft revolution 
indicates an operation. Though small, this counter is very 
durable ; its mechanism will stand a ve ty high rate of 
speed, making it espec ially adapted to light, fast-running 
machines. Will subtract if run backward. Price, $2.00, 








A VEEDER will make any machine produce more cheaply 
if it’s any way up to the operator. Write for the Veeder 
booklet; it shows many counters suitable for your operations. 


The Veeder Mfg. Co., 


18 Sargeant St. 
Hartford, Conn. 
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None of this 


work and waste 


With a Jewett 


ERHAPS 
sidered the enormous amount of 
wasted with the 
The ice 
has to be 


you have never con- 


labor and money 


ordinary round type cooler. 
delivered in cake form, 
broken into small pieces so that the 
cooler can be packed. Ice broken up 


melts much quicker than ice in large 


cakes and round coolers often re- 
quire refilling twice a day. 

There is none of this with the 
Jewett. The Jewett is square and 
takes a complete cake of ice. The 
walls are insulated with pure cork 


112° thick which keeps in the cold 
and locks out the heat thus further 
reducing the ice fills at least 25%. 
With ordinary coolers the ice and 
cost more than 


labor wasted soon 


the cooler itself. 


You can buy Jewetts 
Direct fyom the Factory 






yler, whict 
* it imposs- 
for a workman 
yk directly 
the bubbtier, 


ates any pos 
y of t 
langer t 

1 s. No exg 

4 ips A g'as 
as filled 1 
ni 





The Jewett Refrigerator Company 
Established in 1849 
24 Chandler Street Buffalo, 


Beil 


SQUARE WATER COOLER 


N. Y. 








; out ol 


} mukes 





fright angl rut ! over the 


SCIENTIFIC 


) It is 
can be 


two] 
scale, 
filling 
shoddy, 
which are de- 
Coal-tar and 


rapid and cheap—the 
produced on a large 
and highly durable 
materials such as leather waste, 
sawdust, etc.. may be used 
stroved by the hot 


Luses 


(4) Cheap 


process 


natural dyes may be incorporated in the 
mass, in lieu of coarse mineral pigments, 
with the production of delicate tints and 
shades hitherto unobtainable 


The process has been tried 


and is in process 
practice No 


extensively 


a laboratory scale 


of transference to factory 


difficulties are foreseen in the transfer 


ene Sines 


the simplicity of the 
vorking 


process 
lurge scale quite as easy 


as small seale 


Machine-Made Window Glass 


(Continued 


from page vis 


bend at 
roll and 
lehr, the 


gauntlet of ; 


the glass plastic so that it will 


Hattening table and 


runs the i series 


AMERICAN 


stage. Jarring of the bait would surely 
lead to trouble, for the molten glass would 
cling unevenly to the bar and therefore 
not trail after it in a manner to ferm an 
acceptable sheet. Similarly, when 
the bait has fulfilled its duty, and further 


once 


extraction proceeds automatically, any 
sudden tug or one-sided pull over the roll 
would be* apt to disrupt or to disturb 
harmfully the uniform upward flow of 
the unstable substance. The fact that 
these untoward happenings have been 
cunningly guarded against to an astonish- | 
ing degree is the best evidence of the 
thought and skill that has gone into the 
evolution of these remarkable glass 


making machines 


At Charleston sheets of glass 58 inches 


wide and 3/16 of an inch thick are made 
regularly, and improvements are in hand 
which will permit the drawing of sheets 


SZ inches wide. It is reported that the 


operation of the equipment at the West 
Virginia plant has been so carefully regu 
lated has been cut 


that the edge waste 


From the tlattening table the lengthen- down more than 50 per cent. This means 
ng sheet of glass is carried mechanically | Of Course, that a greater quantity of mar 
the lehr, and when reaching this an ketable glass is secured during a working 
ealing furnace the bait is broken free of | Period kifforts are being made, with 
the glass and lifted out through an oper promise of success, toward adapting the 
ug in the top of the lehr. At the same Libbey-Owens apparatus to the manufac 
me, Clamp bars grip the sheet and force ture of wire glass. 
onward: and this operation continues A belief has been fostered that hand 
e proc extracting the siass from blown window gluss is better than the 
he tank without further recourse to the machine-made product principally because 
nae rhe convevor within the lehr con-| the repeated reheating of the hand-blown 
ts f a series of power-driven rolls, material anneals it more thoroughly 
placed trunsversely every ie inches Phis claim is now disputed, and it is said 
throughout the ontine length of this fur that by the process under discussion it is 
nace rhese rolls insure a uniform draw-} Practicable to obtain a perfectly annealed 
ng impulse: and should a sheet of glass! glass of fine finish, uniform thickness, and 
reak in transit through the lehr the flatness, Apparatus of this type have 
will curry the pieces right along to been installed in Canada and Japan, and 
the cutting table at the farther end of the the intention is similarly to equip a large 


nnnealing chamber At the lehr exit the 


ssuing glass runs under cutters, placed 
at each side of the sheet, which automat 
ically trim the edges and the uneven 
crap drops into a hopper placed beneath 
the table The hopper discharges on to a 
eonvevor, Which bears the scrap glass, 
known as cullet, to a crusher in the batch 


it is fed from time to 
tank 

machine be 
going again by 
First, the 
allow 


from whence 
time into the 

Should a 
for any 
the following 


reo, 
meiting 
drawing stopped 
euson, it Is set 
ele- 
the 
and 


procedure ; 
is re versed so 

through the apparatus 
tunk until it 


vating gear as to 
bait to 
to descend into the 
with the purified molten glass in the 
drawing receptacle, Next, with this done, 
the machine is started in the 
normal 


pass 
is In con- 


tact 


opposite and 


direction, the bait is raised, and 


the extraction of the 


the sequence o 


sticky, tenacious material goes on, as de- 
scribed, uninterruptedly for days rom 
the time the glass leaves the tank, in the 


ngle-strength 


out of tl 


s, until it is 
1 lehr is a mat- 


ease of “si sheet 


cut upon coming 


ter of only 40 minutes 

It will be readily grasped that the 
thicker and the wider the sheet the more 
deliberately will the bait be moved in 
effecting the initial extraction of the 
syrupy glass: and this pace is thereafter | 
| maintained so that sufficient material will | 
| continue to follow from the tank so long! 
as the machine is running rhe speed is 
varied to suit the different thicknesses 
or “strengths” of the window glass heing 
mac and the rate of travel is subject to 
perfect control Herein arises one of the 
niceties of the industry, for the viscosity 
of the glass in the molten state likewise 


rapidity with which it 
insure prescribed re 
temperature of the 
mixture 


influences the can 
be manipulated to 
sults rhe 


the composition of the 


glass and 
affect the 
VISCOSITY 

In order t function | 
nature of | 
within | 
engineers | 
certain of 


» obtain satisfactory 
view of the peculiar 
limits 
worked, the 


make 


ing, in 
glass and the temperature 


which it can be 


have been required to 
operation and an absence | 
that might cause the 


r tear loose at a critical | 


smoothness of 
| of any vibration 
' glass to fracture o 


factory in 
pansion of 
has forged 
couraging 
to the 


selgium. So much for the ex- 
a phase of the industry which 
to the front despite much dis 
criticism. But let us return 


operative cycle at the Charleston | 


establishment iz 


The sheets of 
from the lehrs and 
lengths, are 


glass, after they 
are cut into convenient 
trucked into the cutting room | 
cutters, where they 
commercial sizes 
Underneath the cut 
carrier that me- 
empties these receptacles and 
the waste to the main cullet | 
which, in turn, delivers it to} 
the crusher already mentioned. It is not | 
alone in the actual production of glass 
that have been taken to hold to a 
minimum the number of human workers 
Wherever possible mechanical facilities 


and delivered to the 
ure subdivided into 
agreeably to orders. 

ters’ chip boxes runs a 
chanically 
transports 
conveyor 


steps 


have been pressed into service. The plant | 
has a yearly capacity of 2,500,000 boxes of 
glass. 

For instance, the box factory, which is | 


at one end of the 
storage adjoining, 


plant, with the hay! 
is equipped with box- 
making machines, and the containers, 
with the needful hay packing, are lifted 
and transported to the cutting rooms. As 
they along, the boxes are automatic- 
ally tripped and sent down an incline to 
the packers. From there, the shipments 
are taken away by electric trucks and 
shifted to the ground floor on hydraulic 
elevators where railway cars, under cover 
are in waiting 

According to the latest figures available, 
we manufacture annually about 9,500,000 
boxes of window containing 50 
feet each, and approximately 60 
per cent of this output is machine-made. 
More than $4,000,000 is invested in the 
factories engaged in this department of 
the glass industry. 


Better Fruit Packing with Less 
Vork 


(Continued from 


move 


glass 


square 


374) 
the 


page 


distributed pushes packed 


pressure 


fruit down and together, Then he adds} 
another tier. 
All the fruit now has paper loosely | 


around it, The number of apples in thel 





issue 


May 7, 192] 


Tight Accurate 
Pipe Threads 
At Least Cost 





NE man and an Oster 

Power Machine (belt or 
motor drive) can out-thread a 
gang using hand tools. 


Threads can be duplicated in- 
definitely at high speed. 
An hour’s work a day pays a 


profit in that investment. 


Send for hook ‘‘ Actual Pipe 
Threading Experiences’’ 


OSTER 


Manufacturing Company 


Cleveland, Ohio, U.S.A. 

















~. WHESCHWERDTLE STAMP CO. | 
o—, sittl STAMPS LETTERS & FIGURES! 
| __ BRIDGEPORT GONN. | 


SOUTH BEND LATHES 
For the Machine and Repair Shop 9" Lathe $215.00 
11” Lathe $ 75.00) 









Coin or Stamps South Bend, Ind. 


‘BRIGGS’ 
THERMOSTATIC METAL 











J. BRIGGS @ SONS C2 


Ed Clifford St. PROVIDENCE.R|! 


We Will Make It 


Anything in a metal stamping or novelty pro 
duced from any metal and finished in any color. 


Waterbury Button Co., Waterbury, Conn. 


INVENTORS 
Models Experimental Work 
Are you looking for a reliable firm to assist you in de- 
veloping that idea that you just can’t work out? Consult 
us—-With our staff of expert engineers and thoroughly 
equipped experimental machine shop, we can develop 
any proposition for you, mechanical or e lectrical, and 
MAKE wd WORK. 
We dev 
cially possible 
auto matic lab« 
otection kuaranteed- 
MFG. 
Br oad way 


UNISOL 


Reg. U. S. Pat. Off. 
CORRECTS undesirable boiler 
feedwater conditions 


UNISOL is a preparation that IS for boilers that 
ARE scaled, corroded, pitted, etc. The long 
used, the more its value is appreciated. 


Pamphkt on request. Money back guarantee 


UNISOL MFG.CO., Jersey City, N.J. 
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LEGAL NOTICES 


I | UHQULLAUINLULL Ld etd 

F YOU HAVE AN INVENTION 
| which you wish to patent you can 
write fully and freely to Munn «& 
Co. for advice in regard to the best = 
way of obtaining protection. Please 
send sketches or a model of your in- = 


vention and a description of the = 
aeelee, explaining its operation. 


TA pe | 


Numi 


nun 
Hull 


ALLL 








AALLUULAAALAUUURNALUULANNAALUUUNANLLUUNN 


All communications are strictly con- =z 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us In many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, 
= terms, ete., in regard to Patents, 
= Trade Marks, Foreign Patents, etc. 


SCIENTIFIC AMERICAN 
Contains Patent Office Notes, Decisions of 
interest to inventors— and particulars of re- 
cently patented inventions. 


AV VANDEL LALLA AL 
1 
WA 
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DIUTUUIOGGAUQOOAUULGULUUOUDU LANL 


mm 
i 


MUNN & CO,, or exvents = 
Woolworth Building, NEW YORK = 
Tower Building, CHICAGO, ILL. = 
Scientific American Building, WASHINGTON, D.C =| 


Hobart Building, SAN FRANCISCO, CAL =| 


Lon Tea WY Witte 


Annual Subscription Rates 
Scientific American Publications 
Scientific American (established 1845) one 


LAMM 





. $6.00 | 
(establishe d 
seem ew ae $7.00 
States and posses- 
and Panama. 


RRS eer areior 
Scientific American Monthly 
1876) one year 
Postage prepaid in 
sions, Mexico, 


United 
Cuba 
Foreign Postage 
Scientific American $1.50 per year additional. 
Scientific American Monthly 72c per year ad- 

ditional. 
Canadian Postage 
Scientific American 75c per year additional. 
Scientific American Monthly 36c per year addi- 
tional 





The combined subscription rates and rates to 
foreign countries, including Canada, will be 
furnished upon application 
Remit by postal or express money order, bank | 
draft or check | 
BUSINESS OPPORTUNITY | 


YOU CAN havea business profession of your own and 
earn big income in service fees A new system of foot 
correction; readily learned by anyone at home in a few | 
weeks. Easy terms for training ; openings everywhere 
with all the trade you can attend to. No capital re- 
quired or goods to buy, no agency or soliciting. Address | 
Stephenson Laboratories 23 Back Bay, Boston, Mass. 








BUSINESS ‘OPPORTUNITY 
SUBSTANTIAL manufacturing corporation wants 
capable men to establish branch and manage salesmen. 
$300 to $2000 necessary. Will allow expenses to Baltli 
more as explained. Address, Mr. Clemmer, 603 N 





Eutaw St., Baltimore, Md. | 

FOR SALE 

Cc vos _ AN Patent Rig _—— eccentric boring chuck 
for sa W. F. MEYERS COMPANY 


Bedford, Indiana 


HELP WANTED 
SPLENDID clerical work opportunity. 
whole time. No canvassing, good money. 
Business Builders, Jamestown, N ‘ 


Spare or 
Chautauqua 


PATENT FOR SALE 
GLASS fruit jar closure Issued December 2, 1919. 
Rasy to seal. Investigate. Edw. C. Reis, 3409 Wyan 
dotte St., Kansas Vity, Mo. 


SAVE FUEL AND OIL 
INCREASE mileage, efficiency ; 
carbon. Will greatly improve engines, pumps, com- 
pressors, ete. Send for free Evidence Booklet. Ever 
fyte Piston Ring Division, ZELNICKER tn St. Louis. 


capacity, decrease 


- Ge AUTOGLAS | 





PATENTED MAY 2. 1918 

Is an Eye protector for Out-of-Doors people. 
Made so that it gives full protection from 
wind, dust and flying particles without caus- 
ing the slightest discomfort or detracting 
from the appearance of the wearer. | 
Motorists, Golfers, Hunters, Trap-shooters, 
Tourists and Fishermen find it adds ma- 
terially to the pleasures of their outings. 
Obtainable from Opticians, Motor Supply and 
Sporting Goods Establishments. We will 
gladly furnish the address of your nearest 
Autoglas Dealer. 


F. A. HARDY & COMPANY 
Box 804, CHICAGO, ILL 





Dept.D 


| that 


} act mathematical calculation, 


| fruit, as 
| two hands for actual packing. 


| on dressed faces of the board. 


}on a “quartered” surface is also distine- 
tive. Here they appear in beech as dis 
tinct “flakes,” the largest being between 


SCIENTIFIC 


box is equal to, and sometimes more 
than, those in a box packed by the indi- 


vidually-wrapped system. It is declared | 


there are thirty-two channels of 
| ventilation leading to each center apple, 
and that the fruit consequently keeps 
well, better even than in the individual 
wrap. When the dealer comes to dis-| 
play the fruit, he takes off the side of | 
‘the box, and has an attractive display 
without the necessity of unwrapping 
and thereby destroying the pack. 


based on ex- 
and fits to 


The system is said to be 


a given space as many round objects of | 
| the same weight and size as can be} 
put there. The structure is four com: | 
plete circle arches of six objects around 
a center object, which is declared the 
strongest possible. Experience indicates 
that the fruit carries us well as that 
packed by the old system. 

The great attraction of the Sykes 
system is its economies. The recent in 


crease in transportation rates has _ re- 
duced the margin that Pacific producers 
work under, and the situation becomes 
easily conceivable in which several cents 
saved on packing would be of crucial 
importance. The new “automatic” 
method the labor not 
quires less skilled, and consequently 
expensive help, but a smaller packing 
force. In practice three packers using 
the separator wrap will equal the output 
of four using the individual wrap. 

On the material side, there is a saving 
on paper of one-half to two cents a box. 


on side only re- 


less 


Tomatoes, peaches, pears, ork 
oranges, lemons, and other fruits were | 
commercially packed the past season by 


the new method, An example of its ca 
pacity is pointed to in pears, one of the 
most difficult of fruits to pack. There is | 
a saying among fruit growers that it} 
takes four years to make a good pear 
packer, under the individual-wrap = sys- 
tem. <Any inexperienced hand can be 
taught to pack pears by the separator 


With this 
packer 
There is 
no labor of fitting as with’the old system. 


How to Tell Birch, Beech and 
Maple Apart 
IRCH, beech, and maple are very sim- 
ilar in appearance, and have approxi- 
mately the same weight. Hence it is 
comparatively easy to mistake one of them 
for another. A method which anyone can 


wrap method in a few hours. 
with others, the 


uses 


use to distinguish them is suggested by) 
the U. S. Forest Products Laboratory. 
The method makes use of the relative 
width of the pores and medullary rays in | 
the three woods. 

If the end grain of birch, beech, or| 


maple is cut smooth with a sharp knife 
and examined with a hand lens, the pores 


will be seen as tiny holes distributed | 
fairly evenly over the surface, and the} 
medullary rays will appear as narrow | 


lines of a different shade running at right 
angles to the growth rings. 


In beech some of the rays are very dis 


tinct even without a lens. The large rays 
are fully twice as wide as the largest | 
pores. | 


In maple the rays are less distinct, and 
the largest are about the same width as 
the largest pores. 

In birch the rays are very 
without a The 
times larger than the rays, usually being 
visible to the unaided eye minute 
holes on the end grain and as fine grooves 
The pores 
larger than the 


fine, invisible | 


lens. pores are several 


as 


in birch are considerably 
pores in beech or maple. 


The appearance of the medullary rays 





1/16 and % inch in height when measured | 
along the grain of the wood. In maple | 
they are considerably smaller, rarely at- | 
taining a height of 1/16 inch. In birch | 
they are comparatively inconspicuous. 
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at Hn ee JOT 


Stop the Formation of Coneache Dust! ! 
Stop Retopping and Repair Expense! 


Just flush on the liquid chemical hardener Lanidolith and vour 
concrete floors will never dust or disintegrate. 


Concrete floors are good—lapidolized concrete floors are better. 


ECG GE DTC SIE KPO PID 


The cost of lapidolizing is cheap insurance. 


APIDO|ITH 


TRADE MARK 


makes old or new concrete floors as hard as their silicate (sand) by chemicai- 
izing the softer and partially hydrated cement (the binder), so that the treated 
mass becomes as hard as granite. 


i 


Ry eT SEEM SF 


wie 


SONNEBORN PRODUCTS 


Cmcecat 


the durable Mill White. Washable, fire 
resisting, of exceptional covering capac- 
ity. Gloss, Flat and Eggshell, all colors. 


Lapidolized floors cannot be ground away, 
even by heavy trucking, and so they de- 
velop no injurious concrete dust which 
destroys bearings and merchandise. 
Lapidolith is the original concrete hard- 
ener standard for ten years. 

There are now 200,000,000 square feet of 
such lapidolized concrete floors. 





OR REPL eS > 


OR WOODEN FLOORS 
the modern wood preservative gives 
new life to old or new wooden floors 


Stormtight 


the protective roof coating for all kinds 
of worn or new roofs. Saves labor and 
material cost of new roofs. 


Write for testimonials, lapidolized 
concrete block and literature. 


L. SONNEBORN SONS, Inc. 


Dept.1, 264 Pearl Street, New York 











0 SCARIEST LGN 


TDR. SA AL A Te ECTS DI 


e 
nytttac | \ : i 




















Pat that man in charge of a Yale Chain Block and Trolley 
Send the hand truck to the salvage department 


And you can put the other 
three men to work 


HANS trucking costs too much 
money to have a place in the 
modern plant. You know that you 
can’t afford to squander needless 
physical effort. 

Yale Chain Blocks and I-beam 
Trolleys are justifiable investments 
at any time—but especially at this 
time when it is so necessary to cut 
all costs. 

Yale hoisting and conveying sys- 
tems include also electric hoists, and 
electric industrial trucks and tractor 
and trailer units. Sold by machinery 
supply houses. Ask your secretary 
to write us today for descriptive 
bulletins. 


The Yale & Towne Mfg. Co. 


Makers of Yale Products: Locks, Hoists and 
Electric Industrial Truck 


Stamford, Conn., U.S. A. 
Yale Made is Yale Marked 











Yale Hoisting & Conveying Systems 














Retail Price 
Reduced 


Special Shoes $10.00 | 


°8.00 SHOES 


SCIENTIFIC 


W. L. DOUGLAS 


Quality of Material 
and eames 
Ss 1Sh $ Maintained 
ecia oes 
Slich and Durable 6. 00 


FOR MEN AND WOMEN 
THE STAMPED PRICE IS W. L. DOUGLAS PERSONAL GUARANTEE 
THAT THE SHOES ARE ALWAYS WORTH THE PRICE PAID FOR THEM 





YOU CAN 
MONEY BY 


ALWAYS 
WEARING 





SAVE 


W L.DOUGLAS SHOES 
SOLD DIRECT 
TO YOu 


FROM FACTORY 
AT ONE PROFTI 











the factory 





They are the best known shoes in the 
world. Sold in 107 W.L.Douglas stores, 
direct from the factory to you at only 
one profit, which guarantees to you the 
best shoes that can be produced, at the 
lowest possible cost. W.L.Douglas name 
and the retail price are stamped on the 
bottom of all shoes before they leave 
the factory, which is your protection 
against unreasonable profits. 


W. L. Douglas shoes are absolutely the 
best shoe values for the money in this 
country. They are made of the best and 
finest leathers that money can buy. 
They combine quality, style, work- 
manship and wearing qualities equal 
to other makes selling at higher prices. 
They are the leaders inthe fashion 
| centers of America. The prices are the same everywhere; 
they cost no more in San Francisco than they do in NewY ork. 


W. L. Douglas shoes are made by the highest paid, 
skilled shoemakers, under the direction and supervision 
of experienced men, all working with an honest deter- 
mination to make the best 
money can buy. 


CAUTION 


and price is plainly stamped on the sole. Be careful 
to see that it has not been ” Whe or mutilated. 












shoes for the price that 


Insist upon having W. L. 
Douglas shoes. The name 


W.L. Douglas shoes are for sale by over 
9000 shoe dealers besides our own stores. 
If your local dealer cannot supply you, 
take no other make, 
Send for booklet telling how 
to order shoes by mail, 


Order direct from lo 
W. L. a ~ Shoe Co., 


postage free. 163 Spark St., Brocktor Mass. 





EINSTEIN’S THEORIES 


of Relativity and Gravitation 


NOW READY 





that 
well-informed” 


\ book 


12mo. 





360 pages, 





everyone 
person can afford to miss. 


AMERICAN competition for the Eugene Hig- 


It contains the best 
the SCIENTIFIC 

gins prize of $5,000. 
the greatest authorities 


Edited by J. 
At all booksellers. 


Scientific American Publishing Company 
233 Broadway, New York 


can understand—a book ‘that no 


material submitted by 300 authors in 
It gives you the clearest thoughts of 
“Einstein at a glance.” 
MALCOLM Brirp 


$2 net. 


By mail, $2.15 














New and Used All Subjects 
ANY COURSE AT LESS THAN HALF PRICE 


leconome EDUCATOR SERVICE, Inc, 












i} 664 Broadway (Dept. Q) New York City 
LEARN WATCHWORK JEWEERY, WORK 
\ fine trade commanding a good salary and your 


. services always in demand 

Pormerte 5 ur or you can startin busi 
ness for yourself A 

BRADLEY INSTITUTE 


The ure ate 3 school for 


amr « bemaker rid. Ad- 
ff dre a cen + ,_-- ent H- 
of are maue of in, 
at Al ch Opties 

and In strument Re pair 





Blank Cartridge Pistol 


Well made EVOLVER STYLE 


Ean 






led it may 
fective as a reat 
out danger fo pi 
etandar 
fridges. obtainable everywhere. A A he Pro- 


ou can have it lying about Rite Poy rae 


other L - Better 
py 7 revolver: Versi os, . 
Blank Cartridges .22 Cal., shipped by 


cents le 
JOUNSUN SMITH A OO., 2224 N. Halsted 8t., Dept. 416 CHICAGO 

















em 10 cents for book on Stammering and 
Stu —_ : > Cause ‘and — * tells how 
cu nyself ir N. Bogue, 

4 ‘Gegee Bids. i147 "N. Hi. “st., “indianpeliee 


You — be quickly cured, if you 





S| 


Row Boat and 
Canoe Motors 


Outboard . . $48.00 
Inboard . . . $38.00 


Two and Four Cycle 

Motors from 1 to 

cylinders. 2 to 80 
orsepower, Catalogue Free 


PALMER BROS. Cos Cob, Ct. 























ees oe mee OS Se. ee . 





“WHITING-ADAMS 
BRUSHES 


VULCAN RUBBER CEMENTED 
The kind with perfect mechanical construction 
and highest grude bristles and badger hair. 
They never shed hairs, cannot come apart, and 
wear for many years. Perfectly sterilized. Put 
up and soid in sinitary individual packages. 
Infection cannot come from them, 

Send for Illustrated Literature 
JOHN L. WHITING-J. J. ADAMS CO., Boston, U.S.A. 


Brush Manufacturers for Over 110 Years and the 
Largest in the World 








| Steinbach 








AMERICAN 


NEW BOOKS, ETC. 


A MAnvatr or CANNING AND PRESERVING. | 
By Theodora M. Carrell. New York: 
kk. P. Dutton and Company, 1919. 
I2mo.:; 101 pp 
From the depths of a varied experience the 
uthor recovers for the housewife recipes and 

methods by which an opulent array of foods 

may be preserved in their original coloring, 
flavor,and nourishing qualities. Her instrue- 
tions are precise, interesting, and complete ; 


the cold pack method is of course included, 








Lire. A Study of the Means of Restoring 
Vital Energy and Prolonging Life. By 
Dr. Serge Voronoff. Translated by 
Evelyn Bostwick Voronoff. New York: 
k. P. Dutton and Company, 1920. Svo.; 
160 pp.: 39 plates. 

One by one, old dreams come true. But we 
have discarded the devil, and our modern Faust 
will seek the operating table instead. The} 


ScIENTIFIC AMERICAN Montuty for November 
the experiments of the Austrian, 

Now this absorbing book, 
his own testicu 
which 


recounted 
in 
Voronoff 
lar 

anin 


records successes in 
of 


startlingly 


and thyroid grafting, by means 


als ane have been 
His straig 


metheds 


mer reju 


venated, htforward 
plain beth 
dent that 
grafting of o 
that 


account makes 
is confi 
the 
glands, and 
of vital 
effects seem 


he 
will be 


results ; 
the future 
s. tissues and 
the 


to man 


and 
of 


the surgery 
ra 

ape will 
rgy transmissible 


to be authenticated 


guardian 
The 
do not yet 


the be 
ene 
what 


be 


we know 


is how long they may expected to last. 





Morion 
New 
120, 


MATTER AND 
well, M.A. 
Company, 
trated, 

It 
pear 


By J. Clerk Max- 
York: The Macmillan 
Izmo.; 163 pp.; illus- 
well should 
bearings 


classic 


littl 
wherein 


is that this 


ap 


on 


in a reprint its 


modern theories of relativity are pointed out! 


in a lueid Sir Larmor. | 
Maxwell had 
In “Matter 
the simple 


fems 


appendix by 
the faculty 
Motion he 
particle te complex 
with the 
dynamies There 
raphical sketch. 


Joseph 
of erystal expression 
and generalizes from | 
physical 
fundamental princi 
fine portrait 


Svs 


and deals 


ples of 


Is a 


and a biog 


THe American Boys’ HAaNpyBook OF 
Camp-Lori Woopckart. By Dan 
Beard. Vhiladelphia and London: J. 
B. Lippincott Company, 1920. Svo.; 270 
pp.; 377 illustrations. 
Dan Beard opens duffel 

the delight of the outdoor boy; 

contains big medicine 


AND 


again for 
usual, it 
matches, | 
various purposes, little 
the camp, 
saddles and dogs, 
the ax: directions, 
council ground, and the 
fire. In the author's} 
sketches are pictured | 
about 


bag 
as 
Without 


his 


fires 
ways of laying fires for 
that 
something 
and the 
for laying 
of the 


numerous pen 
the 


comfort in 
and 


of 


pointers make for 


about horses 
expert wielding 
too, out a 


ritual council 


and-ink 


most of devices and stunts which he 


writes 


B.A, 


Sons, 


Mopvern EXxpiosives 
New York: Isaac Vitman and 
1920. I2meo.: 109 pp.: 11 illustrations. 
The writer's connection with the’ British 

Department of Explosives during the war gave 

him for 

manufacture 


By S. I. Levy, 


studying 
in European 

While his 
knowl 


unusual opportunities com 


parative methods of 

ineluding 
meaty little book carries much objective 
the 
the preparation of high explosives, 


suntries Germany 


acids see 


ete., it 


relating to raw materials, 


tion, 


also brings out the interdependence of modern 
industry, surveys research and productive ac 
tivity as a whole, and gives newly-found basic 


principles in non-technical language. 


DeraiL Design oF MARINE SCREW PROPEL- 
ters. By Douglas H. Jackson, M. L. 
Mar. E. New York: Isaac Pitman and 
Sons, 1920. Svo.: 92 pp.; illustrated. 


In designing propellers, it is a difficult mat 


ter to bring theory into harmony with concrete 
conditions. Mr. Jackson seeks to do this for 
the average student, who is apt to lose himself | 
in the treatise of the expert. The text out 

lines accepted theories, treats very fully their 
practical applications, and describes manu 

facturing operations. With its many tables, 


cuts, and folding inserts it constitutes a good 
handbook for the draughtsman 
designer. 


student and the 


Its Place in the Economy of Man- 
kind. By Benjamin White. New York:! 
Isaac Pitman and Sons. 12mo.; 128 
pp.; illustrated. 

The relation of gold to 
change is of paramount interest. 
is a member of the Institute of Bankers and | 
of the Royal Statistical and Royal Economic 
Societies ; he gives us a concise account of the | 
way in which gold assumed its value in these | 
relationships, embracing the history of its 
production and Its present oesesien | 


CFOLD. 


banking and ex-| 
The author 


uses, 


y 7, 1921 


and 
standard 


world mintage, and the 
are presented and explained, 
chapters on stocks, gold and the war, 
dustrial uses. 


prospects, gold 
with 
and in- 


PoLiTicAL AND CoMMERCIAL 
rHkt Worvp’s MineRAL 
Spurr, Editor. New 
Hili Book Company, 
pp.; maps and graphs. 
Twenty-seven specialists who followed min- 

eral problems closely during the war give ug 

these studies of the commercial control of raw 
materials by different powers, and of the re 
lated questions of our domestic and foreign 
policies. The multiplication of humanity, with 
the fierce competition engendered, enters into 
the equation, while the metals are the basie 
element of it. Sentiment only follows expedi- 
the heart of Alsace-Lorraine is iron; the 

of Silesia, coal. The work would make 
America conscious of what Europe has long 
recognized : that, as natural resources dwindle, 
certain principles involving foreign trade awake 
and function; it high time that we, too, 
awake to the facts and set ourselves wisely and 
energetically to meet them. 


GEOLOGY 
RESOURCES. 

York 
1920. 


AND 
J. E. 
MecGraw- 
Svo.; 562 


ency: 
soul 


is 


PHOTOGRAPHIC Expos- 
Diary. 1921. New 

Burroughs Well- 
18mo.; 260 pp.; il 


“WELLCOME” 
Recorp AND 
York and London: 
come & Company. 
lustrated., 

A little better 
with its cheery 
est to any 
the 
and 


THE 
URE 


each year, this pocket book 
red cover holds much of inter- 
camera man. Exposure commands 
space to which its importance entitles it, 
the ingenious calculator affixed to the 
cover is, as always, a feature. Among 
newer phases dealt with in the brief articles 
aerial photography, color work and tele 
photography. 


back 


are 


Hrenpricks’ COMMERCIAL REGISTER OF THE 


Unrrep States. For Buyers and Sell- 
ers. New York: S. E. Hendricks Co, 
Inec., 1921. 4to.; 2572 pp. 

Charles Lamb divided mankind into those 
who borrow and those who lend. Today a 
juster classification would be those who 
buy and those who sell; but we are 
}all buyers and sellers by turn, In which- 


ever category you may find yourself at the mo- 
ment, this trade register, rejuvenated every 
year, will give access to complete, reliable in- 
formation to manufacturers, 
dealers consumers. It has a_ classified 
long list of trade names, 
and an alphabetical section, Any 
source of supply or demand, whether for raw 
material, finished article, or service, may be 
quickly found from the firm name, the general 
name of the product, or the trade name. The 
is also in wide use for mailing lists, 
and is justly appreciated by the many farcto- 
ries, mills, mines, railroads, and 
municipalities that use it. 


as 
and 
section, a 


ete., 


producers, 


trades 
brands, 


register 


machine shops, 


New York: 
1920. 4% 


Linerty Mar or New Europe. 
Funk & Wegnalls Company, 
feet wide by 31% feet high. 
In no way can the profound changes result- 

ing from the war be better followed than from 

this Literary Digest map, which includes Af- 
rica. The State Department and the American 

Geographical Society have cotperated with 


some of our best map makers to produce @ 
graphic guide to developments in Russia, 
| France and Germany; shrunken Austria and 


circumscribed Turkey, the new Balkan aline 
ments and the many other changes, are plainly 
shown. A complete index locates 12,000 towns, 
rivers, ete. It is such a map as no school, 
library or home should lack, and is obtainable 
either on durable map bond paper, folded and 
pouched, on map cloth, folded, or as a cloth- 
mounted wall map, on rollers, 


Tue New Wortp or Scrence. Its Develop 
ment During the War. Edited by Rob- 
ert M. Yerkes, Chairman, Research In- 


formation Service, National Research 
Council. New York: The Century 
Company, 1920. S8vo.; 443 pp.; 21 plates. 


“Can any good thing come out of’—Arma- 
geddon? One good thing, at least, did. War 
foreed us to mobilize our scientific resources, 
not only in producing and surpassing German 
products upon which we had too long relied, 
but also in research that enabled us to locate 
hidden guns by sound, to meet poison gas with 
thrice-poisonous gas, to shoot better, fly bet- 
ter, and to find the secret mechanism of ob 
seure disease and wage effective war against 
that. In this notable book, authorities tell the 
dramatie story of the roles played by physical 
science, chemistry, engineering, and biology 10 
the war, and set forth the way in which we 
shall turn our new knowledge to advancement 
in the arts of peace. A profound respect for 
pure science, the father of material comfort, 
safety and progress, is instilled in the mind 
of the fortunate reader. 
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The Pacemaker 


It is a big advantage to owners to buy 
a modern up-to-date truck which em- 
bodies every recent impiov:ment that 
truck engineering has developed. No 
change of design is introduced by 
Pierce-Arrow until proven in use. 





























Until war demands interfered,every improvement 
developed was introduced in current production. 
Experimentation went right on. Now these 
improvements are embodied in present Pierce- 
Arrows. They are the most efficient trucks made. 


1etrce ..*.. 


2 -ton $3750 

3i-ton 4950 

5 -ton 5700 
TOW All Prices F.O.B. Buffalo 


THE PIERCE-ARROW MOTOR CAR COMPANY, BUFFALO, N. Y. 


























a UN; VARI Radium Luminous 
r Material 





“Tl want that on mine” 


If the gasoline gauge on your car has an 
UNDARK dral, you can easily see it in the 
darkest spot of road or garage without the 
nuisance of carrying a portable light, or, 
what is most common, tempting fate with 
a lighted match 


UNDARK is a factor for safety and ser- 
vice wherever it is used. It will make your 
cars gauges give the same 24-hour sight 


service that UNDARK fives to w atch dials 


Such automobiles as Pierce-Arrow, 
Kissel Car, Stevens-Duryea, Lincoln, and 
others have UNDARK on gasoline gauges 


as standard equipment. 


UNDARK doesn’t get dark 
in the dark 

It contains real radium, the most pre- 
cious of all minerals. UNDARK keeps 
glowing for years. 

We are miners and refiners of radium- 
bearing ore, the pioneer manufacturers of 
radium luminous material in this country, 
and the largest in the world 

If you are interested in seeing how 
UNDARK can be applied, we will send 
you a TRY-OUT set for $3.00. We can 
also give you the names of manufacturers 
who use UNDARK on the particular arti- 
cles in which you are interested. 


L/NDARK can be successfully applied by manufacturers in 
their own plants. It is a simple process. We will instruct 
operators and organize the work for you. Write for details. 


Radium Luminous Material Corporation, 58 Pine St., New York City 


Factories: Orange, N. J. 


Mines: Colorado and Utah 


Trade Mark Name Unparx Reg. Applie 








UNDARK is used on numerous 
articles, of which the follow- 
ing are the most important : 


Watches Gasoline Gauges 
Clocks Speedometers 
Flashlights Steam and Pressure Gauges 


Pull-Chain Pendants Revolver Sights 
Push-Button Switches Telephone Mouthpiece 
Flip Switches Fire Extinguishers 
Door Bells Mine Signs 

Tile House Numbers Women’s Felt Slippers 
Ship's Compasses Fish Bait 
Sportsmen’sCompasses Theatre Seat Numbers 
Locks Hospital Call Bells 
Safe Combinations _ Poison Indicators 


Names of the makers of these 
furnished upon request 











